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it  is  pointed  out  how  deeply  concerned  they  are  about  dolls  and 
rocking-hoTses,  how  passionately  they  turn  to  strike  a  table  after 
knocking  their  heads  against  it.  But  probably  it  is  now  admitted 
that  impulsive  retaliation,  on  a  table  or  bramble  or  shirt-stud  (not 
unknown  to  civilised  men),  implies  not  any  belief  in  the  malignity  or 
sensitiveness  of  those  objects.  Moreover,  in  children,  such  behaviour 
is  in  large  measure  due  to  suggestion ;  inasmuch  as  the  setting  of  them 
to  beat  the  table,  or  what  not,  is  an  easy  way  of  diverting  them  from 
their  own  pain.  And,  of  course,  the  dealing  with  dolls,  or  rocking- 
horses,  or  walking-sticks,  as  if  alive,  is  play.  Such  play  involves 
intense  imaginative  belief,  which,  at  first,  is  not  differentiated  from 
earnest.  But  this  stage  corresponds  with  the  play  of  the  young  of 
the  higher  animals,  whilst  they  are  still  physically  incapable  of  com- 
pleting the  preluded  actions.  By  the  time  that  children  are  at  all 
comparable  with  savages,  their  play  has  become  a  temporary  attitude, 
compatible  with  brusque  transition  to  matter-of-fact,  or  even  with 
actions  which  at  the  height  of  play  show  that  the  illusion  is  incomplete. 
In  savages,  likewise,  much  of  the  behaviour  that  is  supposed  to 
betray  an  illusionary  animism,  even  in  their  simple  apprehension  of 
things,  is  really  an  acquired  way  of  acting,  in  a  temporary  attitude, 
under  the  influence  of  imagination-belief,  and  is  compatible  with  other 
actions  that  show  how  incomplete  is  the  illusion.  Andrew  Lang,  after 
the  passage  above  quoted,  appears  to  limit  the  scope  of  it  by  the  words 
"when  myth-making" :  no  doubt,  when  myth- making  and  in  practising 
many  rites,  savages  speak  or  act  as  if  they  believed  in  the  full  sense  that 
the  objects  dealt  with  are  sensitive  intelligent  beings;  and  yet  their 
effective  conduct  toward  them  is  entirely  positive.  They  may,  for 
example,  feed  the  growing  rice-plant  with  pap ;  in  harvesting  it,  speak 
a  secret  language  that  the  rice  may  not  understand  them  and  be 
alarmed,  and  proceed  to  cut  it  with  knives  concealed  in  their  palms: 
but  they  do  cut  it.  They  carry  it  home  and  garner  it  with  honour,  and 
come  from  time  to  time  to  take  a  portion  for  food  with  solemn  obser- 
vances: but  then  they  cook  and  eat  it^.  Their  animistic  attitude, 
therefore,  is  not  primitive,  spontaneous,  necessary  illusion,  but  an 
acquired,  specialised  way  of  imagining  and  dealing  with  certain  things. 
Were  it  not  possible  to  combine  in  this  way  the  imaginative  with  the 
practical,  all  wizardry  and  priestcraft  would  be  nothing  but  the  sheer 
cheating  which  it  often  seems  to  be  to  superficial  observers.  Normally, 
imagination-be1ie&  are  unable  to  overcome  biological  needs ;  but  often 

^  Frazer,  Spirits  of  the  Com  and  the  Wild,  L  183. 
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thoy  di>  i$o  withia  oiHrtain  limits,  or  in  certain  directiona,  as  in  innumer- 
M^  tabuoi^  of  &>od«  CQstoiDS  of  destroying  psoperty,  starving  or  maiming 
tttbtw^tHi  00  the  war-path.  An  nniversal  taboo  on  rice  is  not  incon- 
ctHvnble,  IfW  th«i$e  are  social-pathological  cases ;  like  the  sdf-destmc- 
tdvo  bolicik  of  mdividuals  and  coteries  amongst  ourselves,  snch  as  the 
taith  ht^em,  who  in  sickness  call  upon  thdr  god  instead  of  a  doctor. 

(.^hildrtm*  ravages  and  onrselves,  in  some  d^ree,  attribote  spon- 
UiiKViUilv  to  iuajQimate  things,  in  our  mere  apprehension  of  th^i  (for 
t  hux  h.iji  uo thing  to  do  with  the  metaphysics  of  Pampsychism),  something 
\kuns>  thiUi  ^xterual  existence:  regarding  them  as  force-things  and,  by 
iHi*iMthy,  aei  experiencing  effort  and  quiescence,  strain  and  rdief,  and 
>i\uiu  uuK^ei  emotion  and  pain.  It  is  for  this  attitude  toward  nature  that 
t  .4iU»f>t  Uv  MarettV  term  'animatism':  as  not  ascribing  to  inanimate 
tluu^  oA  to  plauts,  in  general,  anything  like  a  human  personal  con- 
u  iouHiiotAii ;   but  mer^y  an  obscure,  fragmentary,  partial  consciousness, 

V  4u»u^h  ti>  <,H>i'ie»poud  with  our  occasional  experiences  in  dealing  with 
thoiu.     t\uhHii«  those  observers  who  report  in  strong  terms  universal 

\iuuuitU4  ;w4  the  tenet  of  a  tribe,  mean  no  more  than  this;  for  exam{de, 
t  ho  mU'Iuu  fibove  quoted  as  writing  in  the  American  Bureau  of  Ethfiology, 
wUk^  ^uk  (\k  t3S)  that  according  to  the  Dakotas,  everything — "the 
I  v*uu4uuuv^l  Htickii  aiul  clavs" — has  a  spirit  that  may  hurt  or  help  and 
i.n,  lhoioUn\s  to  U'^  pn>pitiated.     Probably  it  would  be  imjust  to  the 

^.Itu  ivutfi  ul  ViuiuUm  to  accuse  them  of  believing  that  savages  have 
uuivo4a»4ll>  uuule  HO  uiuch  progTCSs  in  "faculty  Psychology"  as  to  dis- 
lui^uiHh  |Hj^iUK4htv\  will,  passion  and  reason;  especially  as  they  add 
ihai  uuap^i^H  ^av»jtH*t  these  powers  into  all  natural  objects  through 
iiuaiMiil>  tor  UiHciiuiiuation  and  abstraction;  and,  at  the  same  time, 
lyiu.^s   \ii\    well  that  in  some  languages  of  the  most  animistic  tribes 

V  VfKoa^mu  .nul  Najja)  the  distinction  of  animate  and  inanimate  is 
ihr  i-iv.uml  oi  i<t»uuuatical  gender. 

\\r  ihhl,  iuv\>iiliugly,  that  some  explorers  explicitly  deny  that,  in 
iK>  {\  4  \|Huomv\  HHvagt^*  regard  all  things  as  on  the  same  level  of  life, 
\Ki .  H'li  anvl  us4.>iou.  Or  Coddrington  says  that,  in  the  Banks'  Islands, 
\,iHK.  vuvl  >tuoh  things  are  not  believed  to  have  any  tarunga  (spirit); 
«U  V  <{u  »na  Uve  with  any  kind  of  intelligence^."  Messrs  Skeat  and 
K;u:vI\u  u^Kut  that  with  the  Semang  of  the  Malay  Peninsula  there  is 
\viv  Utih^  tuue  of  animistic  beliefs;  and  they  relate  a  folk-tale  of 
Uvu  .s  uKilv  elef^htiut  tells  a  female  that  he  heis  found  a  live  stone  (pan- 
.>  o»  \M\\\  into  H  hall):   "Swine,"  said  the  female,  "stones  are  never 

>  The  Melanewans,  249. 
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alive^."  Messrs  Hose  and  McDougall  tell  us  that  the  Kayans  hang 
garments  and  weapons  on  a  tomb,  and  seem  to  beheve  that  shadowy 
duplicates  of  these  things  are  at  the  service  of  the  ghost,  but  that  such 
duplicates  are  inert  (relatively)  and  not  to  be  confused  with  the  principle 
of  intelligence^. 

To  be  clear  about  Animism,  it  is  necessary  to  bear  in  mind  several 
modes  of  belief:  (1)  Hyperphysical  Animism,  that  things  have,  or  are 
possessed  by  a  conscious  spirit,  and  that  this  spirit  is  a  separable  entity ; 
(2)  that  things  are  themselves  conscious,  but  their  consciousness  is  not 
a  separable  entity ;  (3)  that  things  are  not  conscious,  but  are  informed 
by  a  separable  essence,  usually  called  soul  (better,  soul-stufif),  which 
may  be  eaten  by  spirits,  or  may  go  to  ghost-land  with  them ;  (4)  the 
extension  or  Umitation  of  these  beliefe  to  more  or  fewer  classes  of  things. 
Unless  these  distinctions  are  recognised,  any  report  upon  savage  beUefs 
can  hardly  be  clear  and  adequate ;  but  generally  we  may  take  it  that 
when  a  traveller  tells  us  that  such  and  such  things  are  not  believed  to 
have  souls,  and  says  nothing  of  any  belief  as  to  their  consciousness,  he 
means  (except  with  regard  to  animals)  to  deny  that  anything  like  human 
consciousness  is  attributed  to  them.  Thus  when  Mr  Torday  writes 
that,  according  to  the  Bahuana  of  the  Upper  Congo,  there  are  two 
incorporeal  parts — doshi,  common  to  man,  animals  and  fetiches,  and 
bun,  peculiar  to  man — he  seems  to  leave  it  as  a  matter  of  course  that 
plants  and  inanimate  things  have  neither  of  these,  and  are  not  conscious 
brings;  though  probably  some  of  them  have  soul-stufif,  since  clothes, 
weapons  and  food  are  buried  with  a  corpse^  The  Rev.  J.  H.  Weeks 
says  that  the  Bakongo  of  the  Lower  Congo  attribute  a  spirit  only  to 
the  nk(isa  tree  (from  whose  bark  the  ordeal  poison  is  derived)  amongst 
plants^;  and,  similarly,  the  Baloki,  further  up  the  river,  attribute  a 
spirit  only  to  the  nka  tree^.  Since  many  things  are  buried  by  these 
people  in  a  grave,  or  broken  above  it,  the  things  must  be  supposed  to 
have  soul-stufi[ ;  but  from  the  denying  of  spirits  to  plants,  and  from 
silence  as  to  psychological  Animism,  it  may  be  inferred  that  neither 
plants  nor  inanimate  things  are  regarded  as  conscious  beings.  Sir  £.  F. 
im  Thum  tells  us  that  material  things  of  all  sorts  are  beheved  by  the 
natives  of  Guiana  to  have  each  a  body  and  a  spirit — evidently  a  con- 
scious and  mahcious  spirit;   "and  that  not  all  inanimate  objects  have 

>  Pagan  Races  of  the  Malay  Peninsula,  n.  222. 

•  Pagan  Tribes  of  Borneo,  n.  3. 

•  Oamp  and  Tramp  in  African  Wilds,  174. 

•  Th^  Primitive  Bakongo,  283  '  Among  Congo  Cannibals,  276. 
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iliey  do  so  within  certain  limits,  or  in  certain  direi  t 
able  taboos  of  food«  customs  of  destroying  property . 
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ut  to  scarify  a  patient 

» ine^.     By  the  Apache, 

1  as  the  sacrificial  powder 

rayed  to^ 

ject,  the  analogy  of  address 

i»(^  thought  of  as  humanly  con- 

u   worshipped,  and  regarded  as 

parts  of  the  world ;   having  super- 

the  ghost  of  the  man  whose  burial 

1  where  offerings  were  made. 

ivc  amongst  a  timid  and  suspicious 

is  believed  to  act  of  malice:  as  amongst 

ire  so  timid  that  rather  than  go  hunting 

an  or  a  child  along  with  them^. 

as  these  psychological  Animism  is  very 

^iilarly  diffused;    but  were  it  universal  and 

>f  itself  accoimt  for  hyperphysical  Animism — 

1  (or  some  men),  some  animals,  plants,  things, 

>r  informed  by  spirits  that  are  capable  of  separate 


III.    The  Ghost  Theory. 

•  al    Animism   may   be   easiest   understood   as   having 

•'  belief  in  human  ghosts.     The  causes  of  this  belief  have 

t  forth  by  Herbert  Spencer  and  Sir  E.  B.  Tylor  in  a  way 

•    niind  is  convincing.    Amongst  those  causes  dreams  pre- 

wherein  the  dead  are  met  again  as  in  the  flesh.     The  living 

^*Ug  always  been  for  the  savage  a  conscious  force- thing,  at 

^^^moll  in  the  Qwxr.  J.  of  the  Mythic,  8oc,  (Baogaloro),  iv.  No.  4,  158. 

^^ooixey  Id  Beparia  of  Am,  Bureau  of  Ethn,  1886-6,  vn.  341. 
'    ^»  Bourke  in  the  Reporta  of  Am,  Bureau  of  Ethn,  1887-8,  ix.  499-607 
^'    ^^  im  Tbum,  Among  the  Indians  of  Ouiana,  288.  364. 
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to  have  been  dreams^.  But  such  experiences,  even  when  artificially 
induced  by  fasting  or  drugs,  as  happens  among  many  tribes,  are  rare 
in  comparison  with  dreams ;  and  to  the  influence  of  dreams  upon  these 
savage  beliefe  there  is  abundant  testimony.  With  some  tribes  dreams 
are  treated  as  part  of  their  objective  experience ;  so  that  to  be  injured 
by  your  neighbour  in  a  dream  is  just  ground  for  avenging  yourself  as 
soon  as  you  wake;  and  to  see  a  dead  man  in  a  dream  is,  therefore, 
clear  proof  of  his  continued  existence,*  and  that  either  he  has  come  to 
the  dreamer  or  the  dreamer  has  gone  to  visit  him.  It  is  recognised  by 
psychologists  that  dreams,  as  immediate  experience,  have  more  the 
character  of  perception  than  of  imagination.  Children  are  apt  to 
confuse  dreams  with  reality.  It  can  only  have  been  gradually,  with 
the  growing  knowledge  of  continuity  and  coherence  in  the  course  of 
events,  and  therewith  the  demand  for  corroboration  of  testimony,  that 
dreams  were  distinguished  from  the  waking  life.  When  no  longer 
supposed  to  be  all  of  them  real,  some  are  still  so  regarded :  the  Dieri, 
amongst  lower  savages,  distinguish  between  visions,  as  revelations 
made  by  Eutchi  (the  Evil  Spirit),  and  ordinary  dreams,  as  mere  fancies*. 
But  so  impressive  are  dreams  to  many  people,  in  their  eagerness  to 
know  more  than  sense  and  philosophy  can  tell  them,  that  they  persist 
in  hoping,  and  therefore  beheving,  that  dreams,  if  they  give  no  know- 
ledge of  this  world,  may  still  be  revelations  of  another,  perhaps  more  real ; 
or  if  not  revelations,  adumbrations  by  way  of  allegory,  which  some 
learned  or  inspired  Daniel  may  interpret;  or,  at  least,  omens  of  good 
or  evil,  which  the  ancient  science  of  Oneiromancy  undertakes  to  explain. 
That  the  dead  are  seen  ahve  in  dreams  is,  then,  for  the  savage  a 
fact  of  observation ;  and,  therefore,  the  continued  existence  of  the  dead 
is,  for  him,  not  in  the  first  place  supernatural ;  although  it  may  be  called 
hyperphysical,  because  it  is  experienced  only  in  dreams  and  not  by 
daylight,  and  is  exempt  from  ordinary  conditions  of  time  and  place. 
But  it  graduaUy  becomes  supernatural,  as  the  capricious  incidents  of 
dream-life  are  felt  to  be  'uncanny,'  as  that  which  occurs  only  at  night 
is  involved  in  the  fears  of  the  night,  and  as  a  great  cloud  of  imaginations 
accumulates  about  the  dead  and  obscures  the  simple  facts  of  dream- 
perception  in  which  the  belief  originated.  This  cloud  of  imaginations, 
by  its  mysterious  character  and  by  various  alliances  with  Magic,  spreads 
and  deepens  until  it  overshadows  the  whole  of  human  life ;  is  generally, 

>  See  e.g.  A.  W.  Howitt,  Nat,  Tribes  of  S.E.  Awt,  406;  and  P.  A.  Talbot,  In  the 
a\adowoftkeBu8k,SSr^ 

"  A.  W.  HowiU,  op,  eit,  p.  358. 
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of  animals ;  though,  it  ifi  true,  there  is  here  no  analogy  with  inanimate 
things,  and  the  breathing  and  circulation  of  plants  are  beyond  the 
savage's  observation.  Therefore,  although  Animism  is  an  inferential 
construction,  were  the  construction  entirely  due  to  the  logic  of  analogy, 
there  would  be  nothing  surprising  in  the  discovery  that  the  belief  *  that 
everything  has  a  ghost'  is  just  as  universal  and  uniform  in  the  human 
race  as  if  it  had  been  an  innate  or  primitive  belief.  That,  on  the  con- 
trary, Animism  prevails  very  irregularly  amongst  the  tribes  of  men; 
that,  in  all  directions,  inferences  that  are  analogically  specious  fail  to 
be  drawn ;  that  instead  of  a  general  theory  of  Animism  every  tribe  has 
its  own  Animism ;  this  is  surprising  and  needs  to  be  explained.  The 
extension  of  the  theory  is  easier  to  understand  than  its  irregular 
limitation. 

Bearing  in  mind  that  we  are  at  present  considering  Animism  as  a 
belief  in  ghosts,  not  in  spirits  generally  (to  which  we  shall  come  in  Sect, 
vi),  I  venture  to  think  that,  although  dreams,  shadows  and  reflections 
certainly  suggest  a  double  existence  of  everything,  yet  savages  never 
assign  a  true  ghost  to  anything  inanimate,  nor  to  plants,  nor  even  to 
animals,  unless  there  is  a  special  reason  for  doing  so;  because  only 
in  the  case  of  human  beings  is  the  suggestion  interesting  enough  to 
take  hold  of  the  imagination.  Hence,  even  though  other  things  appear 
in  the  ghost-world,  they  have  no  significance  there,  except  in  relation 
to  human  ghosts  (or  ghostlike  spirits)  on  whom  they  attend.  Accord- 
ingly, human  ghosts  have  a  place  in  the  beliefs  of  every  tribe,  because 
human  beings  excite  affection,  admiration  and  fear,  have  well-marked 
individuality;  are  therefore  remembered,  have  stories  told  of  them; 
and  if  they  are  seen  after  death,  it  is,  of  course,  reported.  The  evidence 
makes  it  only  too  plain  that  the  paralysis  of  attention  by  fear  is  the 
chief  (though  not  the  only)  emotional  factor  of  beUef  in  ghosts;  and 
what  other  thing  in  all  nature  is  to  be  feared  in  comparison  with  one's 
fellow-man? 

The  belief  in  ghosts,  escaped  and  roaming  independent  of  any 
normally  visible  body,  as  a  social  belief,  is  involved  in  the  practice  of 
reporting  and  discussing  dreams,  which  becomes  the  same  thing  as 
telling  ghost-stories — ^the  first  and  most  persistent  motive  of  literature. 
Stories  can  only  be  told  effectively  of  things  generally  interesting; 
and,  at  first,  such  things  must  have  been  recognisable  by  the  hearers 
and  must  have  had  some  individuality.     Hence — 

(a)  Animals  that  attain  to  such  individuality  may  have  ghosts: 
(i)  An  animal  that  occasions  widespread  fear,  such  as  a  man-eating 
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vanons  kinds  may  be  found  inhabiting  shadow-land;    but  these  are 
not  true  ghosts  of  any  particular  things  that  once  died  in  this  world. 

This  list  of  the  ways  in  which  animals  may  come  to  have  ghosts  is 
not  offered  as  exhausting  all  the  cases. 

V.    Ghosts  and  Soul-stuff, 

A  ghost  is  a  disembodied  soul,  having  a  consciousness  and  power 
at,  or  (generally)  above,  the  human  level;  but  there  may  be  dis- 
embodied souls,  or  souls  capable  of  disembodiment,  that  have  no 
consciousness,  or  none  above  the  level  of  Animatism.  Even  if  a  living 
thing  have  a  consciousness,  its  post-mortem  apparition  may  not; 
like  the  Banks'  Islanders'  pig,  which,  though  ''a  distinguished  animal 
and  acknowledged  to  be  intelligent,"  has  no  true  ghost.  Among 
nearly  all  tribes,  whatever  is  offered  in  sacrifice  to  gods  or  left  in,  or 
at,  the  tombs  of  men  deceased,  is  believed  to  have  some  sort  of  soul ; 
because,  plainly,  spirits  do  not  eat  or  consume  the  visible  food  or 
utensils ;  yet  it  is  necessary  to  the  success  of  the  rites  to  suppose  that 
the  spirits  are  satisfied;  they  must,  therefore,  take  the  souls  of  the 
offerings.  And  what  can  be  more  plausible  reasoning  than  to  argue 
that,  as  solid  men  eat  solid  food,  ghosts  eat  ghostly  food.  *Soul' 
thus  appears  as  a  sort  of  ghost-substance,  or  ghost-body.  For,  in 
dreams,  the  departed  are  seen  as  if  in  the  flesh;  and  moreover 
analogy  requires  that  the  ghost  consciousness  and  ghost-force  shall 
have  a  body  of  some  sort,  and,  of  course,  one  that  will  maintain  in 
ghost-land  the  same  relations  to  other  things  that  the  mortal  body  did 
in  this  world.  In  ghost-land,  or  shadow-land,  or  dream-land,  the 
substance  of  all  things  is  this  soul-stuff.  Sometimes  the  force  of  analogy 
requires  a  tribe  to  believe  that,  in  order  that  the  souls  of  things  may 
be  released  to  accompany  a  ghost  to  the  underworld,  the  things  them- 
selves must  be  "killed,"  that  is  to  say,  broken;  but  other  tribes  are 
not  such  consistent  reasoners;  and  in  some  ceises  where  things  left 
exposed  at  a  grave  (not  buried)  are  broken,  it  may  be  to  prevent  their 
being  stolen. 

Anything,  then,  may  have  soul  after  its  kind:  relatively  inert 
things  have  relatively  inert  souls,  but  never  true  ghosts ;  some  animals 
may  have  ghosts,  especially  if  they  have  attained  to  a  certain  indivi- 
duality, but  generally  only  in  so  far  as  they  are  imagined  to  attend  upon 
human  ghosts  or  spirits.  Inasmuch  as  the  word  'soul'  is  often  used  as 
equivalent  to  *  ghost,'  it  would  be  convenient  always  to  speak  of  the 
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soul  which  is  ghost-food,  or  ghost-body,  as  soul-stufE^  Soul-stuff  is 
conceived  of  as  material,  though  subtle  and  normaUy  invisible.  A  man's 
soul-stuff  may  be  regarded  not  only  as  permeating  his  body,  but  also 
as  infectmg  everything  he  possesses  or  touches:  no  doubt  bv  analogy 
with  his  odour ;  for  a  man's  odour  is  a  personal  quality,  distinguishable 
-by  dogs  and  (I  beUeve)  by  some  savages  and  hypnotic  subjects;  and 
the  stench  of  his  putrefying  corpse  may  be  beUeved  to  convey  his 
courage  and  skill  to  those  who  inhale  it*.  And  the  savour  of  a  burnt- 
offering  is  food  for  gods. 

Savage  ideas  are  geuerally  so  little  thought  out,  and  are  so  irregu- 
larly thought  out  by  different  tribes,  that  the  relation  of  a  thing 
to  its  soul-stuff  varies  widely  from  one  tribe  to  another.  In  many 
cases  the  extraction  of  the  soul-stuff  from  an  offering  by  ghost  or  god 
may  affect  it  so  little,  that  the  devotee  or  the  priest  proceeds  to  feast 
upon  it ;  and  I  have  nowhere  met  with  the  notion  (which  logic  requires) 
that  such  metaphysically  eviscerated  food  can  only  nourish  a  man's 
body  and  not  his  soul.  However,  since  the  eating  of  the  sacrifice  may 
be  an  act  of  communion  with  the  ghost,  he  then  naturally  extracts 
the  goodness  only  from  his  own  share.  In  other  cases,  the  breaking 
of  weapons  and  utensils  buried  with  a  corpse  implies  an  intimate 
unity  between  the  wholeness  of  an  object  and  its  soul-stuff;  and  the 
Rev.  J.  H.  Weeks  says  of  the  considerable  wealth  put  into  a  grave  by 
the  Bakongo,  that  only  the  shell  or  semblance  of  anything  is  supposed 
to  remain  there'. 

This  conception  of  soul-stuff  may  have  been  an  important  con- 
tribution to  metaphysics.  The  doctrine  of  material  substance  is 
reached  by  abstracting  all  the  qualities  of  things ;  but  then  there  would  ' 
be  nothing  left,  were  it  not  for  this  venerable  idea  of  something 
invisible  and  intangible  in  things  in  which  qualities  may  "inhere," 
or  which  may  serve  as  a  "support"  to  them.  Along  another  line  of 
speculation  it  may  become  the  Soul  of  the  World.  When  ghosts  or 
spirits  are  no  longer  conceived  to  have  bodies,  a  spiritual  substance 
must  be  conceived  for  their  qualities,  in  order  to  put  them  upon  an 
equal  footing  of  reality  with  corporeal  things ;  but  as  there  is  no  spirit- 
stuff  ready  made  by  the  wisdom  of  our  forefathers,  this  concept  remains 
uncomfortably  empty.    In  writing  of  Magic*,  I  have  indicated  the 

1  Hose  and  McDougall,  Pagan  Tribes  of  Borneo,  n.  3. 
*  J.  G.  Frazer,  Belief  in  Immortality,  403. 
a  The  Primitive  Bakongo,  371. 
«  This  Journal,  vn.  2. 
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origin  of  the  notion  of  force;  and  if  my  view  is  justifiable,  it  appears 
that  those  celebrated  abstra<!tions  4orce'  and  'matter'  may  be  traced 
to  the  savage  mind.  That  savages  are  incapable  of  general  and  abstract 
ideas  seems  to  be  an  illusion.  It  is  true  that  the  language  of  a  people 
of  low  culture  is  very  poor  in  abstract  expressions;  but  no  one  now 
supposes  that  language  is  an  adequate  measure  of  thought.  A  language 
contains  names  only  for  things,  groups,  and  aspects  or  actions  of  things, 
which  the  people  who  use  it  need  to  speak  of:  if  they  do  not  need  to 
speak  of  abstractions,  they  have  no  words  for  them.  But  we  cannot 
assume  of  the  contents  of  the  mind,  any  more  than  of  the  outside 
world,  that  things  do  not  eidst  unless  we  have  noticed  and  named  them. 
Professor  Franz  Boas  has  shown  ^  that  languages  that  .do  not  idio- 
matically express  abstract  ideas  may  be  made  to  do  so  without  violence, 
and  that  the  abstract  expression  is  intelligible  to  men  native  to  the 
languages.  "Everyone  who  knows  peoples  of  low  culture,"  says 
Dr  Rivers,  "must  recognise  the  diflSculty  which  besets  the  study  of 
any  abstract  question,  not  so  much  because  the  savage  does  not  possess 
abstract  ideas  as  that  he  has  no  words  of  his  own  to  express  them^." 
When  we  are  told  that  a  certain  tribe  has  a  name  for  each  kind  of  tree, 
but  none  for  *  tree '  in  general,  is  it  reasonable  to  infer  that  they  have 
never  received  any  impression  of  the  resemblance  of  trees  one  to 
another,  and  of  their  difference  from  what  we  call  herbs  and  grasses? 
Is  there  so  little  economy  in  the  organization  of  the  mind?  When  a 
tribe  bases  its  grammatical  gender  on  the  distinction  of  Animate  and 
Inanimate,  has  it  in  no  sense  corresponding  ideas?  An  abstract  idea 
results  from  a  long  process  of  dissociative  growth  from  its  concrete 
sources,  and  must  exist  in  some  manner  at  all  stages  of  that  growth, 
before  its  dissociation  is  completed  by  an  appropriate  name;  and  it 
is  reasonable  to  suppose  that  at  every  stage  of  growth  it  functions  and 
influences  the  course  of  thought.  Accordingly,  it  is  plain  that  the 
idea  of  causation  exists  obscurely  in  the  savage  mind';  so  does  the 
axiom  "things  equal  to  the  same  are  equal"  whenever  a  common 
measure  is  used,  the  foot  for  length,  the  fingers  for  number;  and  so 
do  the  notions  of  force  and  soul-stuff  or  'substance.' 

*  The  Mind  of  Primitive  Man,  ch.  v. 

*  Soeid  Rev,,  Jan.  1910,  9.  '  This  Journal,  vn.  176. 
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4.«  i^v^  \^^i>ii  v*t  thcit  pheuomeuon.  But  as  to  Spencer^s  hvpothes8^ 
4'«Svvua;S  It  vit\\>ci  such  a  plauujible  explanation  of  mueh  nature-worship 
>^\  wsil  luv  Us  ^^x  tv>  the  working  of  savage  laii!juage  and  thought  that  it 
*v  K  UV.4  tv^  uio  vuuw^xoaable  to  doubt  that  it  has  had  some  of  the  effects 
Kvv  ^.u4vvv«  tv^  U»  vot  it  prvtsise^  upv>n  me  more  and  more  that  most  cases 
sU  uuvivv^  \\v^?*hip  v^ie  tv>  be  explaiuevl  by  more  particular  causes. 

y.sv  l\fc  vl»>^^vKU4to  a  gh<vit  frv>ni  mankind  is  ee^pecially  easy  if  his 
{^y\\\U  lu«  k^vu  t\uxottcu.  or  if  he  has  uo  tomK  As  the  drowned  have 
u\i  iv^uU*.  Ou^N  v^4H^I\  b^wiuo  water- demons.  Tombs  must  often  be 
l\u..aU'U  \\\  vvMuovjuoavH^  K}i  uiigratioiis.  In  Central  Melanesia  both 
,  K«».i  .  auvl  »|vnU.^  c4ivv  uvo^iUvS<\l ;  but  in  the  west  worship  is  directed 
V  lu  (l\   lo  cKv^'i  ».  vu  I  ho  vv4st'  chiortv  to  sjHrit;sk     As  migration  has  been 

y   ^  UM  U4VUU  «T  >•<•  ^<'*^-  *  Fum^pl^s  of  Soeiologf,  g  16S-193. 
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from  west  to  east,  the  tombs  of  ancestors  can  no  longer  be  pointed  out 
by  the  eastern  islanders,  and  so  their  ghosts  may  have  become  spirits. 
In  Tumloo  (New  Guinea)  there  are  temples  of  spirits  (all  female)  distinct 
from  ancestral  ghosts,  and  on  the  banisters  of  ladders  leading  up  to 
these  temples  there  are  ornamental  figures  of  ape-like  animals;  the 
architecture  of  the  temples  points  to  a  former  superior  culture^. 
As  there  are  no  apes  in  New  Guinea,  these  figures  and  temples  may 
indicate  a  former  residence  imder  better  conditions  in  Java  or  Borneo ; 
and  the  spirits  with  which  they  are  associated  may  be  ancestral  ghosts 
whose  tombs  and  other  earthly  vestiges  have  been  forgotten  in  the 
migration. 

(c)  We  may  see  another  way  in  which  a  ghost  may  become  a  pure 
spirit,  if  we  suppose  that  as  a  ghost  he  had  attained  to  some  measure 
of  worship,  but  that  with  the  rise  of  new  gods  (by  conquest,  or  by  the 
reputation  of  being  more  helpful),  or  by  his  being  himself  too  good  to 
be  worth  worshipping,  his  rites  have  been  neglected  and  his  legend 
forgotten.    Then  he  is  no  longer  remembered  as  a  ghost,  or  ancestor. 

(d)  It  may  be  thought  honourable  to  a  god  to  deny  that  he  was 
ever  a  man. 

(e)  The  construction  of  a  world-myth  makes  it  necessary  to  begin 
somewhere  with  someone;  and  whoever  becomes  the  first  being,  it 
is  necessary  to  deny  that  he  was  ever  begotten.  But  there  may  be 
inconsistent  stories:  the  supreme  being  of  the  central  Esquimo  is  a 
woman,  Sedna,  who  created  all  things  that  have  life ;  but  other  traditions 
give  her  a  human  origin'. 

B.  Spirits  that  were  never  incarnate,  but  have  been  imagined  by 
analogy  with  ghosts  already  propitiated: 

(/ )  A  Totem-ancestor  may  become  a  spirit ;  whilst,  having  himself 
no  antecedents,  he  can  hardly  be  a  ghost  as  of  an  ordinary  mortal. 
Nothing  can  be  more  irregular  than  the  life  of  Totenusm :  with  some 
tribes  it  seems  to  die  out,  or  leaves  few  and  doubtful  vestiges;  with 
others  it  continues  to  flourish  even  amidst  conditions  of  high  culture. 
Apparently,  where  it  survives,  the  Totem-ancestor  gradually  loses  his 
bestial  properties,  or  most  of  them,  and  becomes  an  anthropomorphic 
spirit  with  his  myths,  in  analogy  with  heroic  or  patriarchal  ancestors. 
He  has  attained  to  a  considerable  degree  of  individuality ;  yet  may,  by 
association  and  tradition,  confer  more  or  less  sacredness  upon  his 
animal  kindred. 

'  J.  G.  Fraaer,  Bdief  in  Immortality,  220. 
«  Pranz  Boas.  Am.  Bureau  of  Ethn.  vi.  1884-6,  683. 
J.  of  Piych.  Yra  2 
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(i)  Abstract  ideas  may,  at  a  very  early  stage  of.  culture^  be  per- 
sonified and  treated  as  spirits.  The  Semang,  according  to  Messrs  Skeat 
and  Blagden,  personify  Death,  Hunger,  Disease^;  and  the  Beloki, 
according  to  the  Rev.  J.  H.  Weeks,  attribute  all  personal  qualities  to 
the  aid  of  spirits ;  so  that  if  one  man  wrestles  better  than  another,  it 
is  because  the  spirit  Embanda  is  in  him^.  At  a  higher  stage  of  culture 
we  find  Mdes,  Fortuna,  Concordia;  and  the  modem  Greeks  of  Mace- 
donia personify  and  propitiate  Lady  Small  Pox'.  Such  things  are 
conceived  of  as  mysterious  powers,  and  they  have  names;  and  so  far 
they  resemble  demons.  Why,  then,  should  they  not  be  personified 
and  propitiated  like  demons? 

(j)  Various  ways  have  been  pointed  out  in  which  the  grammatical 
structures  of  language  may  influence  the  growth  of  mythology. 

{k)  Animism  having  been  generally  adopted,  spirits  may  be  freely 
invented  in  explanatory  myths.  The  Kalinis  believe  that  thunder  and 
lightning  are  the  clang  and  flash  of  bracelets  on  the  arms  of  Kidilumai, 
a  girl  who  dances  in  heaven,  as  formerly  on  earth,  for  joy  of  the  welcome 
rain*.  It  would  be  absurd  to  suppose  that  she  must  once  have  lived 
on  earth.  Some  amongst  the  Ekoi  say  that  Thunder  is  a  giant  marching 
across  the  sky ;  others  that  Thunder  is  the  enemy  of  Lightning  and,  on 
seeing  it,  growls  to  drive  it  away*.  If  free  invention  may  originate 
myths,  it  may  modify  old  ones,  with  results  that  cannot  always  be 
interpreted  upon  general  principles. 

Finally,  any  spirits  that  have  been  anthropomorphised  in  analogy 
with  ancestor-ghosts  may  be  further  disguised  by  giving  them  mythical 
family  connections  with  the  ancestors  and  with  one  another. 

VII.     How  Ghosts  and  Sjnrits  are  imagined. 

Ghosts  and  spirits  have  the  same  qualities  and  characters,  eat  the 
same  food,  appear  in  dreams,  possess  men  and  animals,  help  sorcerers, 
give  diseases,  determine  the  success  of  hunting  or  agriculture.  At  first, 
they  are  solid  things,  not  properly  incorporeal,  merely  invisible  to 
ordinary  people  by  daylight ;  though  dogs  or  pigs  may  see  them  even 
then.  A  ghost  is  so  associated  with  its  corpse,  that  it  is  not  always 
clear  which  it  is  that  escapes  from  the  grave  and  walks ;  and  one  may 

*  Pagan  Races  of  the  Malay  Peninsula,  n.  iii,  c.  6. 
'  Among  Congo  Cannibals,  272. 

»  G.  F.  Abbott,  Macedonian  Folklore,  236. 

*  T.  C.  Hodson,  The  Naya  Tribes  of  Manipur,  126. 
»  P.  A.  Talbot,  Tn  the  Shadoio  of  the  Bush,  73. 
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judge  whether  a  dead  man  has  yet  gone  to  Hades  by  observing  whether 
in  the  morning  there  are  footprints  around  his  grave ;  and  to  keep  the 
ghost  horn  walking,  one  may  fill  the  belly  of  the  corpse  with  stones, 
or  break  its  limbs,  or  bury  it  deep  and  heap  stones  upon  it.  In  South- 
East  Australia,  ghosts  can  be  heard  at  night  jumping  down  from  the 
trees  or  from  the  sky^.  They  may  be  heard  to  speak  or  sing,  usually 
with  thin  voices  like  bats: 

The  sheeted  dead 
Did  squeak  and  gibber  in  the  streets  of  Rome. 

Spirits  may  have  all  the  appurtenances  of  an  animal  body;  for 
two  of  them  waylaid  an  Australian,  and  made  a  wizard  of  him  by 
taking  out  his  entrails  and  filling  up  the  cavity  with  the  entrails  of  one 
of  themselves*.  They  may  marry  mortals,  as  a  devil  begat  Caliban 
upon  a  witch.  In  short,  a  ghost  or  spirit  can  act  physically,  just  as 
a  man  can,  because  he  has  the  same  organs;  but  with  greater  power, 
because  mysterious  and  more  feared.  And  such  beliefs  persist  amongst 
people  whose  culture  is  much  higher  than  the  Australian,  as  in  Jacob's 
wrestling  with  something  at  the  ford  Jabbok,  and  Grettir's  slaying  of 
the  ghost  of  Glam  at  Thorhallstad'.  To  tliis  day,  in  Macedonia,  there 
are  vampires,  or  animated  corpses,  that  throttle  people  and  suck  their 
blood*.  "The  Moslem  corpse,"  says  Sir  R.  Burton,  "is  partly  sentient 
in  the  tomb*."  The  Earok  of  California  consider  it  the  highest  crime 
to  utter  the  name  of  the  dead;  for  it  makes  the  mouldering  skeleton 
turn  in  its  grave  and  groan*.  In  fact,  it  is  difficult  to  think  of  one's 
own  future  corpse  as  entirely  inanimate.  According  to  Prof.  W. 
Wimdt,  the  Korperseele,  as  eine  Eigenschaft  des  lebenden  Korpers,  is 
a  starting-point  of  Animism  independent  of,  and  probably  prior  to, 
the  breath  and  the  dream,  which  suggest  the  idea  of  a  free  separable 
soul^.  The  confusion  of  ideas  in  popular  Animism  seems  to  me  due  to 
(1)  the  strong  association  of  the  ghost  with  the  corpse,  and  the  per- 
formance of  rites  (which  must  take  place  somewhere,  if  at  aU)  naturally 
at  the  grave  or  in  connection  with  relics;  (2)  the  manifestation  of 
ghosts  as  visible,  speaking,  tangible  bodies  in  dreams;   (3)  the  difficulty 

1  Howitt,  Native  Tribes  of  SotUh-Easl  Australia,  437. 

*  Spencer  and  Qillen,  Northern  Tribes  of  Central  Australia,  483. 
»  OreUir  Saga,  c.  36. 

*  G.  F.  Abbott,  Macedonian  Folklore,  217. 

*  First  Footsteps  in  East  Africa,  62  note. 
^  Am.  Bureau  of  Ethn.  i.  200. 

'  Mythus  und  Religion,  2"  ed.  78. 
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of  imagining  spirits  to  live  and  act  except  in  the  likeness  of  the  body 
(though  non-human  forms — usually  animal — are  sometimes  substi- 
tuted); (4)  the  convenience  of  such  imaginations  to  the  story-teller ; 
(5)  the  convenience  of  them  to  sorcerers  and  purveyors  of  mysteries, 
who  rely  upon  such  imaginations  in  producing  illusion  by  suggestion. 
Accordingly,  it  is  only  in  a  late  age,  by  metaphysical  refinements  upon 
*mind'  and  'matter,'  or  by  mystical  aversion  to  sensuosity,  that  the 
notion  of  incorporeal  spirit  is  freed  from  these  primitive  qualifications, 
partially  and  amongst  a  few  people.  A  tendency  to  abstract  con- 
ception of  the  spirit  is  set  up,  indeed,  in  the  ordinary  way  of  'dis- 
sociation' by  the  behef  in  transmigration.  For  if  a  spirit  may  ^possess' 
all  sorts  of  bodies — men,  plants,  animals  etc. — it  is  independent  of  any 
particular  body;  though  it  may  still  be  thought  to  need  some  body. 
Where  the  idea  of  pure  spirit  has  been  established  amongst  educated 
people,  it  becomes  necessary  for  those  who  believe  in  ghosts  to  explain 
how  a  spirit  can  manifest  itself  to  eye,  ear,  nose,  hand,  without  a 
physical  body,  by  'materialising'  itself,  as  invisible  vapour  (say  one's 
own  breath  in  a  frosty  morning)  condenses  into  a  cloud  or  into  dew ; 
for  the  power  of  analogy  is  not  yet  exhausted. 

The  varieties  of  belief  that  occur  here  and  there  in  the  world  cannot 
be  explained  without  a  much  fuller  knowledge  of  local  circumstances 
than  is  usuaUy  available.  The  Semang  say  that  souls  are  red,  like 
blood;  no  bigger  than  a  grain  of  maize^;  the  Malays  that  they  are 
vapoury,  shadowy,  filmy  essences,  about  as  big  as  one's  thumb*;  in 
both  cases  shaped  like  the  owner.  Elsewhere  in  the  Indian  Archi- 
pelago, ''the  animating  principle  is  conceived  of,  not  as  a  tiny  being 
confined  to  a  single  part  of  the  body,  but  as  a  sort  of  fluid  or  ether 
diffused  through  every  part^"  Amongst  the  Ekoi,  the  soul  is  a  small 
thing  dwelling  in  the  breast,  whilst  a  man  lives ;  but  at  death  expands 
into  the  body's  full  stature*.  It  may  be  the  difficulty  of  finding  the 
soul  in  the  body  that  leads  some  thinkers  to  suppose  it  must  be  very 
small,  others  very  attenuated — thin  as  a  shadow  and  as  breath 
invisible. 

Whilst  many  savages  believe,  like  ourselves,  that  the  body  entertains 
one  soul  and  gives  up  one  ghost,  the  Ekoi  believe  in  two,  one  animating 
a  man's  body,  the  other  possessing,  or  changing  into,  some  animal  in 

>  Panan  Baces  of  the  Malay  Peninsula,  l  194. 

>  Malay  Magic,  47. 

>  Spirits  of  the  Com  and  the  Wild,  L  183. 
«  In  the  Shadow  of  the  Bush,  230. 
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the  bush.  Thiee  souls,  the  vegetative,  sensitive  and  rational,  are 
well  known  to  European  philosophy.  The  Mandans  thought  that  a 
man  has  one  black,  one  brown,  and  one  light-coloured  soul ;  but  that 
only  the  last  returned  to  the  Lord  of  Life^.  The  observer  who  tells 
us  this  also  reports  (p.  484)  that  some  of  the  Dakotas  assign  to  each 
man  four  spirits :  one  that  dies  with  the  body ;  one  that  remains  with, 
or  near,  it;  one  that  accounts  for  its  deeds  and  at  death  goes  to  the 
spirit- world ;  and  one  that  lingers  with  the  small  bundle  of  the  deceased's 
hair,  which  is  kept  by  relatives  until  they  can  throw  it  into  an  enemy's 
country  to  become  a  roving,  hostile  demon.  In  West  Africa,  too. 
Miss  Kingsley  found  four  souls :  one  that  survives  the  body ;  one  that 
lives  with  some  animal  in  the  bush ;  one,  the  body's  shadow,  that  lies 
down  every  night  in  the  shadow  of  the  great  god,  and  there  recovers 
its  strength;  and,  finally,  the  dream-soul.  Some  natives  hold  that 
the  three  last  are  functions  of  the  first  or  true  soul;  but  the  witch 
doctor  treats  all  four  separately*.  The  shadow  of  a  man,  his  reflection, 
his  name,  his  totem,  his  breath,  his  dream-wraith,  his  corpse,  supply 
natural  starting-points  for  such  speculations.  Some  Chinese  philo- 
sophers held  that  ''each  of  the  five  viscera  has  its  own  separate  male 
soul'."  I  have  foimd  no  belief  in  six  souls ;  but  Mr  Skeat  reports  that, 
probably,  in  the  old  Animism  of  the  Malays,  each  man  had  seven 
souls ;  though  now  they  talk  of  only  one ;  except  in  using  spells,  when 
the  souls  are  addressed  separately^.  In  the  religion  of  Osiris  there 
seems  to  have  been  a  still  greater  number  of  souls :  as  of  the  name, 
the  shape,  the  strength,  the  shadow,  etc.:  all  reuniting  with  the 
immortal  counterpart  of  a  man's  mummy,  if  justified  at  the  last 
judgment.  Professor  Wiedemann  suggests  that  these  beliefs  may  have 
been  collected  from  different  local  sources,  and  preserved  for  fear  of 
losing  an)rthing  that  might  be  true*.  Whereas,  then,  the  prescientific 
mind  is  oft^en  accused  of  confusing  things  that  are  separate,  we  see 
here  the  opposite  tendency  to  reify  abstract  aspects,  and  to  separate 
things  that  are  in  nature  united;  and  one  probable  cause  of  this  is 
the  practical  interest  of  treating,  and  therefore  of  attending  to  and 
addressing,  separately,  certain  aspects  of  a  man  in  rites  of  exorcism, 
lustration,  summoning,  reinforcing,  propitiation. 

»  J.  O.  Dorsey,  "Sionan  Culte"  in  the  Am,  Bureau  of  Ethn,  1889-90,  xi.  612. 
«  West  African  Studies,  200. 

«  Quoted  by  Sir  J.  G.  Prazer's  Balder  the  Beautiful,  n.  196-208,  with  other  beliefs 
in  a  plurality  of  souls ;  in  one  case  thirty,  in  another  thirty -six. 

*  Malay  Magic,  48 

•  Rel,  of  the  Anc.  Egyptians,  ch.  ix. 
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The  belief  in  an  external  soul  that  exists  apart  from  oneself  (though 
identified  with  oneself  for  good  or  evil)  in  an  animal,  in  the  bush,  or 
where  not,  may  have  arisen  from  the  connecting  of  the  soul  with  the 
shadow  or  reflection.-  The  shadow  is,  indeed,  attached  to  a  man  by 
the  feet  (except  when  he  leaps),  if  the  whole  is  seen;  but  it  goes  away 
at  night :  the  reflection  is  quite  separate,  and  is  seen  unthin  a  pool  (as 
in  a  mirror),  not  on  the  surface,  approaching  us  when  we  advance,  and 
withdrawing  when  we  retire:  whence  it  is  easy  to  understand  that  to 
take  a  man's  photograph  may  be  (with  advanced  animists)  to  take 
away  his  soul ;  and  this  may  be  a  third  way,  besides  two  already  men- 
tioned^, in  which  the  substitution  of  a  likeness  for  a  person  comes  to 
be  practised  in  Magic^.  If  this  kind  of  soul  may  be  some  feet  distant, 
why  may  it  not  be  much  further  off,  if  there  be  any  motive  (such  as 
the  desire  of  secrecy)  to  wish  or  think  it  so?  If  it  may  reside  within 
a  pool,  why  not  within  anything  else?  What,  in  fact,  becomes  of  it 
when  we  turn  away?  That  it  should  be  in  an  animal  in  the  bush  is 
reasonable  enough,  if  one's  Totem  (even  though  imperfectly  remembered 
as  such)  is  an  animal  in  the  bush,  and  if  oneself  is  in  some  sort  that 
animal. 

Beliefs  as  to  the  origin  of  souls  sometimes  bear  the  character  of 
fanciful  explanation  myths.  The  Semang  say  that  souls  grow  upon  a 
soul-tree  in  the  world  of  Eari  (their  chief  god) ;  whence  they  are  brought 
by  birds,  which  are  kiUed  and  eaten  by  an  expectant  mother :  souls  of 
fishes  and  animals  are  also  obtained  by  the  mothers'  eating  certain 
fungi  and  grasses'.  Here  the  analogy  of  the  growth  of  fruits  is  adopted : 
being  so  familiar  as  to  need  no  further  explanation.  Leibnitz's  sugges- 
tion that  monads  aiefulgurations  continueUes  de  la  Diviniti^,  is  at  about 
the  same  level  of  thought.  In  other  cases,  we  see  the  struggling  to 
birth  of  ideas  that  still  seem  plausible:  such  is  the  widespread  tenet 
that  every  present  human  soul  is  the  reincarnation  of  an  ancestor. 
We  find  this  in  Australia,  in  Borneo,  in  Manipur,  on  the  Congo,  in 
North  America  and  elsewhere;  and  it  has  been  adopted  with  a  moral 
significance  into  higher  religions.  The  Bakongo  seem  to  base  their 
belief  partly  on  personal  resemblance;  upon  which  ground  a  child  may 
be  thought  to  have  the  soul  even  of  a  living  man ;  so  that  to  point  out 
such  a  resemblance  is  displeasing,  since  it  implies  that,  the  child  having 

1  This  Journal,  VL  316,  and  vn.  1S5. 

*  The  HaUys,  in  their  Black  Magic,  having  prepared  a  wax  image  of  someone  who  is 
to  be  injured,  endeavour,  before  operating,  to  entice  their  victim's  soul  into  't :  for  them 
the  image  alone  is  not  enough.    (Skeat,  Malay  Magic,  48.) 

•  Pagan  Races  of  the  Malay  Peninsula,  1. 194.  •  Monadclogie,  47. 
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his  soul,  he  must  soon  die^.  Another  reason  they  give  for  their  belief 
is  that  the  child  speaks  early  of  things  its  mother  has  not  taught  it, 
and  that  this  must  be  due  to  an  old  soul  talking  in  a  new  body.  But 
Bakongo  albinoes  are  incarnations  of  water-spirits,  and  greatly  feared. 
Plato  thought  that,  by  a  sort  of  law  of  psychic  conservation,  there 
must  always  be  the  same  number  of  souls  in  the  world^.  Possibly  in 
some  cases  people  began  by  naming  children  after  their  ancestors,  and 
later  inferred  that  those  who  bore  the  same  name  must  be  the  same 
persons. 

As  to  the  destiny  of  souls  there  seems  to  exist  amongst  the  tribes 
of  men  even  greater  variety  of  belief  than  as  to  their  origin.  They 
may  pass  through  more  than  one  stage  of  development:  as  in  the 
western  isles  of  Torres  Straits  *one  becomes  at  death,  first  a  mariy  and 
later  a  markai  with  a  more  definite  status';  or  as  with  the  Veddas, 
one  is  at  first  called  "  the  living  one,"  and  only  a  few  days  later  becomes 
a  yaka*.  Often  the  dead  will  be  reincarnated,  but  the  interval  between 
death  and  rebirth  may  be  passed  in  an  underworld,  or  in  a  city  in  the 
forest,  or  indefinitely  in  a  land  of  ancestors.  They  may  turn  into 
plants ;  as  among  the  Mafulu  old  people's  ghosts  become  large  funguses 
growing  in  the  moimtains^:  but  more  frequently  into  animals;  either 
(from  seeming  caprice)  into  such  things  as  termites  or  wild  pigs;  or 
(because  wings  seem  to  suit  the  spirit)  into  a  butterfly  or  bee ;  or  into 
owls  or  bats  that  haunt  the  night;  or  into  deer  or  bear-cats,  because 
these  are  seen  in  the  clearings  near  tombs;  or  into  snakes,  because 
these  are  seen  to  come  out  of  tombs,  and  often  come  into  huts  as  if  re- 
turning to  their  homes.  They  may  also  become  stars,  or  shooting 
stars,  or  mere  naked  demons,  or  white  men. 

Though  the  ghost  survive  the  body,  and  it  may  be  said  (as  by  the 
Ekoi)  that  it  cannot  perish,  and  the  reason  may  even  be  given  (as  in 
the  Bismarck  Archipelago),  that  it  is  of  different  nature  from  the  body*, 
it  is  by  no  means  always  immortal.  It  may  die,  as  it  were  a  natural 
death,  by  oblivion ;  or,  the  next  world  being  just  like  this,  ghosts  may 
fight  together  and  kill  one  another' ;  according  to  the  Tongans  a  ghost 
may  be  killed  with  a  club ;  amongst  the  Bakongo  it  may  be  destroyed 

»  The  Primitive  Bakongo,  116. 

«  Rep,  611  A. 

»  Haddon,  Cambridge  Exp,  to  Torres  Straits,  365. 

«  Seligman,  The  Veddas,  133. 

»  R.  W.  Williamson,  The  Mafulu,  266. 

•  J.  G.  Frazer,  Belief  in  ImmortalUy,  396 

7  C.  6.  Seligman,  The  Melanesians,  668. 
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by  burning  its  corpse^.  It  has  been  thought  that  to  suppress  the  ghost 
was  the  original  motive  of  cremation;  but  the  western  Tasmanians 
cremated  their  dead,  and  can  hardly  have  done  so  to  be  rid  of  such  mild 
Animism  as  seems  to  have  been  entertained  by  the  eastern  tribes,  who 
buried  their  dead  or  abandoned  them*.  However,  they  seem  to  have 
been  rid  of  it;  whereas,  in  general,  ghosts  survive  cremation,  because 
this  process  cannot  put  an  end  to  dreams.  According  to  the  Egyptians, 
the  ghost  participated  in  every  mutilation  of  the  body,  and  perished 
with  its  dissolution. 

Whilst  the  ghost's  life  endures,  its  dwelling  may  be  in  the  earth 
or  sky,  sea  or  forest,  or  in  the  land  of  the  setting  sun,  or  in  the  land 
of  ancestors  whence  the  tribe  remembers  to  have  migrated.  Before 
departing  to  that  undiscovered  country,  it  may  haunt  the  grave  or 
the  old  home,  till  burial,  or  till  the  flesh  decays,  or  till  the  funeral  feast, 
or  till  death  has  been  avenged.  There  may  be  one  place  for  all  ghosts, 
or  two,  or  more,  according  to  their  age,  or  rank,  or  qualities  (as  sociable 
or  imsociable),  or  whether  or  not  their  noses  were  bored ;  or  according 
to  the  manner  of  their  death,  by  violence,  or  suicide,  or  sorcery.  Their 
journey  thither  may  be  short  or  long,  an  unadorned  migration  or  rich 
in  details  of  adventure.  They  may  begin  the  new  life  exactly  as  they 
finished  this  one,  or  the  old  may  be  rejuvenated.  As  to  their  manner 
of  life  there,  oftenest  it  is  a  repetition  of  their  earthly  state,  perhaps 
better,  or  even  much  better,  perhaps  worse.  And  this  conception  is 
historically  of  the  utmost  importance:  for  (1)  it  seems  to  give  the 
greatest  confidence  in  a  hereafter.  Hume  ascribes  what  seemed  to 
him  the  incredulity  of  men  with  regard  to  a  future  life  ''to  the  faint 
idea  we  form  of  our  future  condition,  derived  from  its  want  of  resem- 
blance to  the  present  life'."  And  (2)  from  this  conception  proceeds 
the  development  of  ghostly  polities :  presided  over,  according  to  tribes 
that  have  no  chiefs,  by  a  headman,  such  as  Damarulum,  or  by  the 
greatest  known  hunt-leader,  like  Eande  Yaka ;  under  advancing  poli- 
tical structures,  by  chieftains,  amongst  whom  one  may  be  paramount, 
and  so  become  a  king  or  lord  of  all.  It  is  everywhere  an  edifice  built 
by  hope  and  fear,  under  the  guidance  of  analogy,  and'  sometimes 
decorated  by  caprice,  if  this  find  acceptance  with  the  tribe. 

1  J.  H.  Weeks,  The  Primitive  Bdhmgo,  22i, 

*  ling  Roth,  The  Abariginea  of  Tasmania,  67-61. 

«  Treatise,  B.  I.,  Part  ra,  §  9. 
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Vin.     The  Treatment  of  Ghosts. 

The  behaviour  of  men  toward  the  ghosts  of  thdr  dead  is  chiefly 
governed  by  fear.  The  human  power  that  has  left  the  corpse  is  now 
invisible;  that  power,  rarely  quite  trustworthy  whilst  in  the  body, 
especially  when  unobserved,  retains  its  desires,  caprices  and  hatreds 
that  were  partially  controlled  by  social  influences.  What  controls 
them  now  that  the  man  is  exempt  from  observation  ?  How  shall  one 
defend  oneself  against  him,  or  procure  his  neutrality,  or  even  (as  some- 
times in  the  flesh)  his  help?  The  tesiT  of  ghosts  has  peculiar  qualities : 
the  invisibility  of  a  spiritual  enemy  produces  a  general  objectless 
suspicion  and  a  sense  of  helplessness;  associations  with  the  physical 
conditions  of  the  corpse  and  with  darkness  excite  feelings  very  much 
like  those  aroused  by  snakes  and  reptiles.  This  fear  may  make  the 
survivors  quit  the  neighbourhood  of  the  dead ;  sometimes  makes  them 
adopt  means  to  induce  the  ghost  to  leave,  and  invent  stories  of  how 
and  whither  he  goes,  which  are  believed  by  biological  necessity; 
because,  unless  they  can  be  rid  of  the  ghost  and  the  dread  of  him,  or 
establish  in  some  way  the  pax  deorumy  it  is  impossible  to  go  on  living. 

The  Yerkla-mining  never  bury  their  dead,  nor  in  any  way  dispose 
of  them.  On  seeing  death  approaching  a  tribesman,  they  make  up 
a  good  fire  for  him,  and  leave  the  neighbourhood,  not  to  return  for  a 
considerable  time^.  The  Sakai,  having  buried  the  dead  affectionately 
with  necklaces,  wallets,  etc.,  say  to  him:  "Do  not  remember  any  more 
your  father,  mother,  or  relations.  Think  only  of  your  ancestors  gone 
to  another  place.  Your  living  friends  will  find  food."  They  then  bum 
his  house  and  desert  the  settlement,  even  abandoning  standing  crops*. 
Among  the  Kikuyu,  "if  a  person  dies  in  a  village,  that  village  is  often 
burnt,  and  the  people  trek  off  and  build  elsewhere,"  though  much  labour 
may  have  been  spent  on  the  surroimding  fields.  Sick  people  are  often 
deserted*.  Where  land  is  closely  settled  such  flight  becomes  impossible, 
and  in  any  case  it  is  very  inconvenient ;  so  that  if  anyone  can  believe 
it  possible  to  frighten  away  the  ghost  by  shouting  at  him,  beating  the 
air  with  boughs  or  firebrands,  letting  off  arrows  or  guns,  or  to  restrain 
him  from  walking  by  breaking  the  corpse's  legs,  or  by  placing  loaded 
*  ghost-shooters '  (straws  filled  with  gunpowder)  around  the  grave,  so 
much  the  better.  Many  such  plans  are  adopted,  and  they  must  be 
believed  in. 

»  Howitt,  Native  Tribes  of  SotUh-East  Australia,  460. 

*  Skeat  and  Blagden,  Pagan  Races  of  tfie  Malay  PeninstUa,  n.  95-9. 

*  Stigand,  The  Land  of  Zing,  250. 
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Afiection,  however,  has  its  part  in  the  treatment  of  the  dead :  it  is 
reasonable  to  attribute  to  affection  the  beginnings  of  the  practices  of 
leaving  food  at  the  tomb,  bur}dng  weapons  or  ornaments  with  the 
corpse,  celebrating  funerary  rites  with  lamentations;  though  in  time 
this  motive  may  be  mixed  with,  or  superseded  by,  fear  of  the  ghost,  or 
by  fear  of  being  suspected  of  having  murdered  the  deceased  by  sorcery, 
should  rites  be  neglected  or  maimed.  It  is  not  imcommon  to  carry 
about  some  bones  of  the  departed,  to  hang  roimd  one's  neck  the  skulls 
of  infants  imtimely  dead.  The  wild  Veddas,  though,  having  covered 
a  corpse  with  boughs,  they  avoid  the  place  for  a  long  time  for  fear  of 
being  stoned,  nevertheless  have  a  strong  feeling  of  good  fellowship  for 
the  spirits  of  their  dead^.  The  old  Norsemen  believed  that  the  dead 
were  still  united  with  the  living  by  intense  sympathy^.  In  the  eastern 
isles  of  Torres  Straits,  the  Miriam  perform  an  eschatological  mystery, 
in  which  the  recently  deceased  reappear  on  their  way  to  the  other 
world.  The  women  and  children  take  it  for  reaUty:  their  affections 
are  said  to  be  gratified ;  and  at  the  same  time  their  fears  are  allayed 
by  the  conviction  that  the  ghosts,  having  been  seen  on  their  way  to 
Hades,  will  no  longer  haunt  them*.  As  rites  begun  in  affection  may 
become  propitiatory  through  fear,  and  be  further  extended  to  obtain 
the  aid  of  spirits  in  hunting,  war,  revenge,  love,  agriculture,  trade,  or 
any  undertaking  for  subsistence,  riches  or  power,  every  passion  in 
turn  seeks  its  gratification  through  Animism. 

Extravagance  in  funerary  rites  may  be  checked  by  considerations 
of  economy  or  convenience.  Thus  some  tribes  of  South  Australia 
may  bum  all  the  property  of  the  deceased,  but  sometimes  all  except 
their  stone  axes,  which  are  too  valuable  to  be  lost  to  the  survivors. 
The  Nagas  bury  with  the  body  the  things  most  closely  associated  with 
the  dead;  but  things  of  small  value,  never  the  gun  or  the  cornelian 
necklace*.  The  Todas,  who  bum  their  dead,  lay  the  body  on  a  bier 
with  many  valuable  offerings  and  swing  it  three  times  over  the  fire; 
they  then  remove  the  money  and  the  more  valuable  ornaments  and  bum 
the  rest  with  the  corpse.  They  say  that  the  dead  still  have  the  use  of 
everything  that  was  swung  over  the  fire;  and  tell  a  story  to  explain 
the  ceremony;  but  Dr  Rivers  observes  that  "this  symbolic  burning 
has  the  great  advantage  that  the  objects  of  value  are  not  consumed, 

»  C.  G.  SeUgman,  The  Veddas,  131. 

•  Vigfussen  and  Powell,  Corpus  PoeUcum  Bareale,  i.  417. 

»  Camb.  Exped.  to  Torres  Straits,  YV  253. 

«  Hodaon,  The  Naga  Tribes  of  Manipur,  100. 
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and  are  available  for  use  another  time^."  Economy  may  also  induce 
the  belief  that  ghosts  are  easily  deceived,  or  are  unaccountably  stupid 
in  some  special  way :  as  in  the  widespread  practice  of  carrying  a  corpse 
out  of  its  house  through  a  hole  in  the  wall;  trusting  that,  the  hole 
having  been  immediately  repaired,  the  ghost  can  never  find  his  way 
back ;  so  soon  does  he  forget  the  familiar  door.  This  is  cheaper  than 
to  burn  the  house  down.  Whilst  often  the  most  painful  or  disgusting 
rites  are  endured  for  fear  of  ghosts,  at  other  times  they  are  assumed 
to  be  so  dull  that  we  are  tempted  so  say:  "Whatever  is  convenient 
is  credible."  Superstitious  practices  may  be  carried  out  with  self- 
destructive  infatuation,  or  restricted  at  will:  in  Florida  (Melanesia), 
in  a  certain  stream,  a  very  large  eel  was  taken  for  a  ghost;  no  one 
might  bathe  in,  or  drink  at,  the  stream — "except  at  one  pool,  which 
for  convenience  was  considered  not  to  be  sacred^."  A  conflicting 
desire  creates  a  limiting  belief. 

Imagination-beliefs,  being  swayed  by  moods  and  passions,  are 
necessarily  inconsistent.  Natives  of  the  Bismarck  Archipelago  are 
cannibals  and  greatly  fear  the  ghosts  of  those  they  devour.  Whilst 
feasting  they  hang  up  a  slice  for  the  ghost  himself,  and  afterwards  make 
an  uproar  to  scare  him  away.  Nevertheless  they  keep  his  skull  and 
jawbone,  which  the  ghost  might  be  supposed  especially  to  haunt;  so 
easily  do  other  passions  overcome  fear.  Of  the  fear  of  ghosts  some- 
times seems  true  that  which  Bacon  says  of  the  fear  of  death,  that  there 
is  no  passion  in  the  mind  of  man  so  weak  but  it  mates  and  masters  it. 
The  8ia  Indians  of  North  Mexico  had  a  masterful  way  of  dealing  with 
the  ghost  of  a  slain  enemy :  they  annexed  him  together  with  his  scalp ; 
for  this  having  been  brought  to  the  village,  a  shaman  offered  a  long 
prayer,  and  thus  addressed  the  ghost:  "You  are  now  no  longer  an 
enemy;  your  scalp  is  here;  you  will  no  more  destroy  my  people'." 
The  inconsistency  (sometimes  met  with)  of  supposing  a  man's  personal 
qualities  to  go  with  his  ghost,  and  yet  eating  some  part  of  his  body  to 
obtain  those  qualities,  may  be  due  to  the  latter  practice  having  been 
magical,  and  having  persisted  after  the  rise  of  Animism.  Some  of  the 
Kskimo  have  such  control  over  ghosts  by  magic,  that  they  fear  them 
vftry  little.  After  a  death,  the  ghost  remains  peaceably  in  the  house 
four  days  (if  a  man)  or  five  (if  a  woman),  and  is  then  dismissed  by  a 


Thf.  Toda$,  363. 

ftMjirt,  HditJ  in  Immortality,  379. 

Miim  M   C.  Stoveiuon,  "The  Sis'*  in  Am.  Bureau  of  Ethn.  1889-90,  n.  121. 
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ceremony  to  the  grave,  to  wait  there  until  a  child  is  bom  in  the  village, 
when  it  is  recalled  to  be  the  child's  tutelary  spirit^. 

IX.    Evolution  and  Dissolution  of  Animism. 

Animism,  originating  in  the  belief  in  ghosts  of  men,  tends  to  spread 
as  the  explanation  of  whatever  had  formerly  been  attributed  to 
Magic  (if  we  take  this  to  have  been  earlier);  although  it  is  far  from 
occupying  the  whole  region  that  thus  lies  open  to  it.  We  have  seen 
that  the  extent  of  its  prevalence  as  an  explanatory  principle,  and  con- 
sequently as  the  basis  of  cults,  differs  greatly  amongst  different  peoples. 
But  more  interesting  than  the  spread  of  belief  as  to  the  agency  of 
spirits  so  as  to  include  more  and  more  objects,  is  the  gradual  differen- 
tiation of  some  of  them  from  common  ghosts  in  power,  character  and 
rank,  and  their  integration  into  families  and  polities.  A  process,  going 
on  for  ages  and  varying  with  every  people,  cannot  be  briefly  described : 
the  work  of  Sir  E.  B.  Tylor,  Herbert  Spencer,  Prof.  W.  Wundt  and 
others  in  this  department  is  well  known.  In  general  it  may  be  said  that, 
allowing  for  the  influences  of  geographical  conditions  and  tradition  and 
foreign  intercourse,  the  chief  cause  of  the  evolution  of  a  spirit-world  is 
the  political  evolution  of  those  who  believe  in  it ;  so  that  the  patriarchies, 
aristocracies,  monarchies  and  despotisms  of  this  world  are  reflected  in 
heaven.  Tribes  of  the  lowest  culture — some  African  Pygmies,  Fuegians, 
Mafulu,  Semangs,  Veddas — have  the  least  Animism;  at  successive 
grades — Australians,  Melanesians,  Congolese,  Amerinds,  Polynesians — 
Animism  increases  and  grows  more  systematic;  and  it  culminates  in 
the  barbaric  civilizations  of  Egypt,  Babylonia,  Peru.  But  in  civiliza- 
tions of  our  modem  type  it  rapidly  loses  ground. 

The  cause  of  such  differences  in  the  extension  and  elaboration  of 
the  animistic  hypothesis  cannot  be  that  some  tribes  have  had  more 
time  than  others  to  think  it  out;  since  they  have  all  had  an  equally 
long  past.  Animism  is  known  to  be  very  ancient,  and  there  is  no 
evidence  that  some  races  adopted  it  later  than  others.  That,  in  the 
lower  grades  of  culture,  men  want  brains  to  think  it  out,  is  not  a  satis- 
factory explanation ;  because,  on  contact  with  superior  races,  backward 
peoples  show  themselves  capable  of  much  more  than  could  have  been 
inferred  from  their  original  state.  Improvement  in  culture  depends 
upon  much  besides  native  brains,  namely,  opportunities  afforded  by 
the  resources  of  their  habitat,  and  communication  with  other  peoples. 

^  Stof^nson,  My  Life  among  the  Eskimo,  307. 
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social  utilities  and  other  influences ;  especially  the  influence  of  dynasties 
supposed  to  have  descended  from  the  gods ;  and  of  priesthoods,  whose 
sustentation  and  authority  depend  upon  the  supposed  necessity  of 
their  intervention  in  worship.  In  their  hands  the  free  popular  develop- 
ment of  animistic  ideas  comes  to  an  end,  and  gives  place  to  the 
co-ordination  of  ideas  by  reflection,  and  to  the  dictation  of  tenets  and 
rites  by  policy.  The  simple  motives  of  ^  hope  and  fear  that  actuated 
popular  Animism  are  now  supplemented  by  dynastic  and  priestly 
interests  and  ambitions;  beneath  which  lies,  faintly  recognised  and 
ill  served,  the  interest  of  society  in  order. 

This  later  sophisticated  Animism,  so  far  as  it  obtains  a  hold  upon 
the  people,  is  imposed  upon  them  by  suggestion,  authority  and  decep- 
tion. The  part  of  deception  in  the  history  of  Animism  cannot  be 
overlooked :  it  begins  at  the  beginning,  preceded,  perhaps,  and  prepared 
for  by  the  devices  of  Magic-mongers.  Amongst  the  Arunta,  women  and 
children  are  taught  that  the  noise  of  the  bull-roarer  during  initiation 
ceremonies  is  the  voice  of  the  spirit  Twan3drika^.  Near  Samoa  Harbour, 
at  harvest,  they  offer  some  of  the  first-fruits  in  a  bowl  to  the  ghosts; 
and,  whilst  the  family  feasts  on  the  remainder,  "the  householder  will 
surreptitiously  stir  the  offerings  in  the  bowl  with  his  finger,  and  then 
show  it  to  the  others  in  proof  that  the  souls  of  the  dead  have  really 
partaken*."  So  early  is  the  end  supposed  to  justify  the  means. 
Animism,  like  Magic,  strives  to  maintain  its  imaginations  by  further 
stimulating  the  imagination;  and,  in  both  cases,  such  practices  are, 
with  many  men,  compatible  with  firm  belief  on  the  part  of  the  prac- 
titioner ;  who  is  merely  anxious  to  promote  the  public  good  by  confirming 
the  weaker  brethren :   himself  weak  in  the  perception  of  incongruities. 

Parallel  with  the  development  of  Religion,  a  change  takes  place  in 
the  emotions  connected  with  Animism.  As  the  gods  emerge  from  the 
shadow  of  night  and  the  grave,  and  are  cleansed  from  the  savour  of 
corruption,  and  withdraw  to  the  summit  of  the  world,  they  are  no 
longer  regarded  with  the  shuddering  fear  that  ghosts  excite;  as  they 
acquire  the  rank  of  chiefe  and  kings,  the  sentiments  of  attachment, 
awe,  duty,  dependence,  loyalty,  proper  to  the  service  of  such  superiors, 
are  directed  to  them ;  and  since  their  power  far  exceeds  that  of  kings, 
and  implies  the  total  dependence  of  man  and  nature  upon  their  support 
and  guidance,  these  sentiments — often  amazingly  strong  toward  earthly 
rulers — may  toward  the  gods  attain  to  the  intensest  heat  of  fanaticism. 

*  Spencer  and  GiUen,  Northern  Tribes  of  Central  Australia,  497. 

*  Frazer,  Belief  in  Immortality,  269. 


Digitized  by 


Google 


PmfdkfJlnyy  ^f  Awimismk 


until  (UStenLtM  tgfxya  to  a  RfifKtrn^  nmid  as  to  kov  aaj  ociner 
i^an  exirt  <MotrarT  to^  or  «▼€&  apart  fnML  tkon.:  so  tut  pfcilaaopkical 
probkms  ante  aa  lo  the  exiscenee  of  evil  and  icapxifiitilitT.  aad  tke 
doetofs  reaa^m  lugfc 


Thill  k  one  caive  of  the  diaK^titioci  of  Animism:  the  power  that 
er/mpr^«nda  all  powers  ceases  to  be  an  object,  and  becomes  the  im- 
manenee  of  all  thmjes,  good  and  eril.  Another  eaase  is  the  complexitT 
of  th^igonies,  or  of  spiritiial  kin|Edoms  with  their  orders  and  degrees: 
foand  too  faneifnl^  when  hierarchic  despotisms;  that  fomidied  die 
analogues,  give  place  to  the  simpler  social  stfuctiife  of  democracies; 
or,  to  a  certain  type  of  democrat,  eren  insulting,  a  provocatiwe  dis- 
paragement of  the  sorereigntr  of  the  people.  And  Aniimmn  has  other 
enemies  in  the  growth  of  Poatrrinn,  and  sometimes  in  the  resnrgence 
of  Magic. 


{Manuscrijd  received  7  April  1915.) 
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THE  THEORY  OF  REPRESSION  IN  ITS  RELATION 

TO  MEMORY!. 

By  ERNEST  JONES. 

The  foUowing  remarks  represent  in  a  sense  a  continuation  of  the 
discussion  that  took  place  at  the  Durham  meeting  last  July  when  papers 
were  read  on  this  subject  by  Pear,  Wolf,  Mitchell,  and  Loveday*,  my 
object  being  to  elucidate  further  certain  points  that  were  incompletely 
dealt  with  on  that  occasion  and  to  raise  certain  other  questions  that 
are  indirectly  cognate  to  the  same  theme. 

The  theory  itself  may  be  formulated  in  several  different  ways,  the 
most  comprehensive  of  which  would  run  somewhat  as  follows:  There 
exist  in  the  mind  certain  inhibiting  forces,  which  tend  to  exclude  from 
consciousness  all  mental  processes  the  presence  of  which  would  evoke 
there,  either  directly  or  through  association,  a  feeling  of  "unpleasant- 
ness" {Vfdust),  It  is,  of  course,  evident  that  the  efficacy  of  such 
forces  is  at  best  a  relative  one,  for  otherwise  consciousness  would  never 
experience  Vrdust,  but  the  thesis  is  maintained  that,  whenever  this 
experience  occurs,  it  is  only  because  the  action  of  the  forces  in  question 
has  first  been  neutralised  by  other  tendencies  and  motives  in  the  mind, 
whether  volitional  or  not.  It  will  be  noticed  that  in  the  definition 
given  the  word  "exclude"  has  been  used  as  a  common  term  for  what 
some  writers  consider  to  be  two  independent  processes,  namely,  on 
the  one  hand  the  expulsion  from  consciousness  of  an  "unpleasant" 
mental  process,  and  on  the  other  the  tendency  to  prevent  the  return 
of  this  to  consciousness  on  any  subsequent  occasion.  As  it  seems 
possible  to  adopt  one  of  these  conceptions  and  not  the  other,  they  will 
be  separately  discussed,  but  I  may  remark  that  those  who  accept  the 
theory  of  repression  as  here  formulated  are  not  much  concerned  to 

*  Read  before  the  British  Psychological  Society,  Jan.  30th,  1916. 

•  Published  in  this  Journal,  vn.  No.  2. 
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make  a  sharp  distinction  between  the  two,  considering  it  to  be  relatively 
unimportant.  For  them  the  inhibiting  force  of  repression  is  a  tendency 
in  constant  operation,  independently  of  whether  the  "unpleasant" 
mental  process  is  of  recent  date  or  not,  of  whether  it  is  at  the  time 
conscious  or  not,  and  even  of  whether  it  has  ever  been  conscious  or 
not,  all  matters  which  do  not  concern  the  main  point  at  issue.  The 
question  of  the  relation  of  the  inhibiting  forces  to  consciousness  and 
the  unconscious  is  more  obscure.  Freud  himself  seems  to  place  what 
he  terms  the  "censorship" — an  expression  covering  the  sum  total  of 
the  repressing  forces  in  question — at  the  place  of  transition  between 
the  unconscious  and  the  preconscious,  with  a  less  important  one  at 
the  place  of  transition  between  the  preconscious  and  consciousness. 
While  it  may  be  agreed  that  the  action  of  repression  is  mainly  exhibited 
at  these  points  of  junction,  the  evidence,  in  my  opinion,  induces  one 
rather  to  picture  the  inhibiting  tendencies  as  being  distributed,  in  a 
streaming  fashion,  throughout  the  whole  mind,  conscious  as  well  as 
unconscious,  increasing  in  strength,  however,  as  one  proceeds  from  the 
level  of  consciousness  to  the  lowest  layers  of  the  unconscious. 

The  bearing  that  the  theory  of  repression  has  on  the  problems  of 
memory  is  a  manifold  one,  and  we  may  divide  up  the  subject  under 
the  headings  of  registration,  conservation,  recollection,  and  recognition 
respectively. 

I.    Registration. 

Practically  all  observers  seem  to  agree  that  in  attention  there  is 
a  selective  operation  according  to  the  pleasure-pain  principle,  whereby 
we  attend  to  that  which  is  pleasurable  rather  than  to  that  which  is 
not.  (It  is  hardly  necessary  to  say  that  no  universality  is  claimed 
for  this  principle  to  the  exclusion  of  others.)  In  so  far,  therefore,  as 
variations  in  attention  affect  the  registration  of  impressions,  the  process 
of  exclusion,  which  is  the  essence  of  repression,  must  play  a  part. 
Its  action,  however,  is  by  no  means  always  in  the  direction  that  it 
might  at  first  sight  be  imagined  to  be.  It  might  be  thought  that,  if 
repression  determines  the  ignoring  of  some  unpleasant  sight  or  sound, 
these,  being  less  attended  to,  would  undergo  a  fainter  registration 
and  would  fade  more  readily  than  other  impressions.  One  should 
exercise  caution,  however,  before  coming  to  this  conclusion,  apparent 
as  it  may  seem.  To  say  that  a  given  idea  is  unpleasant  is  not  at  all 
the  same  as  saying  it  is.  without  interest  or  significance  to  the  subject, 
in  fact  the  reverse  is  more  often  the  case.    Any  psycho-analytical 
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experience  will  provide  numerous  instances  where  an  idea  that  has 
been  presented  to  consciousness  has  been  immediately  ignored  and 
its  meaning  not  apprehended,  but  has  nevertheless  made  a  deep 
impression  on  the  subject's  mind,  and  has  been  registered  with  unusual 
distinctness.  It  is  quite  common,  for  example,  for  girls  in  the  period 
of  adolescence  genuinely  to  ignore  in  an  astounding  manner  all  allusions 
to  sex  matters,  which  they  meet  with  at  every  turn,  in  newspapers,  in 
novels,  and  in  daily  life,  and  it  is  remarkable  to  observe  later  in  a 
psycho-analysis  the  precision  with  which  these  impressions  have  been 
registered  and  their  significance  appreciated  without  the  subject  being 
at  all  consciously  aware  of  it.  It  is  also  a  commonplace  observation 
in  insanity  that  in  a  state  of  excitement  or  delirium  certain  expressions 
may  be  reproduced  by  a  lady  who  certainly  must  have  completely 
ignored  them  at  the  time  of  hearing  them^. 

The  only  means  of  estimating  the  intensity  of  registration  is  by 
studying  the  conditions  of  subsequent  recall,  conditions  which  are 
themselves  influenced  by  various  other  factors  that  are  not  easy  to 
eliminate  or  allow  for,  but  so  far  as  the  evidence  goes  it  does  not,  in 
my  opinion,  favour  the  view  that  incoming  impressions  which  are 
ignored  through  the  action  of  repression  are  more  faintly  registered 
than  others  which  have  not  been  submitted  to  this  action. 

Much  might  be  said  concerning  the  selective  action  of  repression 
in  regard  to  attention  (and  also  to  perception)  that  is  of  importance 
to  the  general  theory  of  attention,  but  as  the  subject  is  not  strictly 
germane  to  the  problems  of  memory  it  must  be  passed  over  here  with 
merely  this  short  allusion. 

II.    Conservation. 

The  theory  of  repression,  and  the  observations  on  which  it  is  founded, 
has  one  very  important  contribution  to  make  regarding  the  conservation 
or  retention  of  memory-impressions.  It  is  to  the  effect  that  the  capacity 
of  the  mind  for  such  retention  is  vastly  greater  than  is  generally  supposed. 
It  is  difficult  to  lay  too  much  emphasis  on  this  point,  one  to  which 
attention  has  repeatedly  been  called  by  medical  psychologists,  for 
even  after  a  considerable  experience  of  such  data  one  is  constantly 
being  surprised  at  the  truly  extraordinary  manner  in  which  minute 
details  may  be  revived  after  having  apparently  been  completely  for- 
gotten for  many  years,  for  half  a  century  or  longer.     This  applies  both 

*  A  well-known  literary  example  is  the  case  of  Ophelia. 
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to  significant,  repressed  memories  and  to  those  of  a  more  trivial  nature. 
With  regard  to  the  latter  class  I  must  say  that  I  become  increasingly 
sceptical  about  its  supposed  involvement  in  what  Mr  Pear^  calls  a 
process  of  physiological  decay,  for  delicate  methods  of  investigation 
constantly  succeed  in  demonstrating  the  continued  presence  in  the 
mind  of  trivial  elements  that  one  might  have  imagined  had  disappeared 
long  ago.  At  the  same  time,  the  distinction  Mr  Pear  draws  between 
the  two  classes  of  forgotten  material,  the  significant  and  the  insignificant, 
appears  to  me  to  be  of  great  importance,  and  the  explanation  of  the 
process  of  forgetting  in  the  two  cases  raises  some  interesting  questions, 
to  which  I  shall  return  later  in  this  paper. 

III.    Recollection. 

Professor  Brough  has  somewhere  remarked  that  psychologists  may 
be  divided  into  two  schools  as  regards  the  subject  of  memory,  com- 
prising those  who  hold  that  the  facts  in  most  need  of  explanation  are 
those  of  remembering,  and  those  who  hold  that  they  are  the  facts  of 
forgetting.  Psycho-analysts  certainly  belong  to  the  latter  school, 
which  I  imagine  to  be  the  less  numerous  one.  To  us,  and  contrary 
to  the  usual  opinion,  it  would  seem  more  natural  if  everything  were 
remembered,  and  it  is  the  circumstance  of  a  given  mental  impression 
not  being  capable  of  recall,  while  still  in  the  mind,  that  demands  an 
explanation.  A  consideration  to  which  I  would  attach  great  importance 
is  that  the  phenomenon  of  recall  seems  to  be  too  often  regarded  as  being 
induced  by  conscious  volition,  the  fact  being  overlooked  that  in  the 
majority  of  instances  it  proceeds  quite  spontaneously  and  independently 
K  of  volition.  If,  now,  the  matter  be  thought  of  in  other  than  volitional 
terms,  the  question  is,  not  what  is  the  mechanism  whereby  we  recall 
a  given  idea  when  we  want  to,  but  rather  how  is  it  that  such  a  relatively 
small  number  of  ideas  actually  flow  into  consciousness,  or  have  the 
capacity  of  ever  entering  consciousness?  To  this  question  Freud's 
theory  of  repression  attempts  to  provide  an  answer. 

The  main  fact  that  this  theory  sets  out  to  explain  is  that  it  is  more 
difficult  to  recall  an  unpleasant  memory  than  a  pleasant  one,  other 

!  fact  itself  is,  I  think,  beyond  dispute,  and  has 
'  anyone  who  has  seriously  investigated  the 
erimentally  or  clinically.  According  to  the 
e  reason  why  it  is  more  difficult  to  recall  an 

»  Lof.  rO.  pw  139. 
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anpleasant  memory  is  because  it  is  kept  back  from  entering  conscious- 
ness by  the  action  of  certain  inhibiting,  "repressing"  forces,  the  function 
of  which  is  to  guard  consciousness,  so  far  as  possible,  from  the  pain  of 
disagreeable  affects.  Starting  from  this  simple  conception,  the  validity 
of  which  will  presently  be  discussed,  the  theory  has  undergone  two 
extensions.  The  first  of  these  was  made  by  Freud  in  his  earliest  mono- 
graph on  normal  psychology  (1898)^,  and  was  to  the  effect  that  re- 
pression accounted  for  the  difficulty  in  recaU,  not  only  of  obviously 
unpleasant  memories,  but  also  of  a  large  number  that,  so  far  as  could 
be  seen  by  direct  introspection,  were  not  of  this  nature.  The  class 
referred  to  comprises  the  unexpected  failures  in  memory,  the  failures 
that  cannot  be  accounted  for  by  the  usual  factors;  examples  are  the 
temporary  forgetting  of  familiar  names,  of  well-known  pieces  of  know- 
ledge, and  the  like^.  The  second  extension  of  the  theory,  for  which 
I  am  willing  to  bear  the  responsibility — although  I  believe  there  are 
other  psycho-analysts  who  would  also  be  prepared  to  go  as  far — con- 
cerns the  application  of  it  to  all  forgetting,  maintains,  in  short,  that 
all  forgetting  is  due,  in  part  at  least,  to  repression.  I  shall  presently 
adduce  some  considerations  which  may  possibly  make  this  last  generali- 
sation seem  less  preposterous  than  it  appears  to  be  at  first  sight. 

The  questions  raised  by  the  theory  correspond  with  the  three  stages 
of  it  just  mentioned  and  may  be  formulated  as  follows :  Is  there  such 
a  process  of  repression  which  accounts  for  the  difficulty  in  recall  of 
unpleasant  memories?  If  so,  can  it  also  apply  in  the  case  of  memories 
that  are  not  in  themselves  of  an  unpleasant  nature,  and,  further,  can 
all  forgetting  be  attributed  to  it  ?  These  questions  will  now  be  discussed 
in  this  order. 

A.    Evidence  of  Repression. 

The  principal  fact  to  be  explained  is  the  greater  difficulty  of  repro- 
ducing a  memory  when  this  is  invested  with  unpleasant  feeling.  That 
this  is  a  true  statement  of  the  case  may,  I  think,  be  assumed  here ;  if 
necessary,  an  overwhelming  amount  of  evidence  could  be  adduced  in 
confirmation  of  it.  Some  five  different  explanations  have  been  proffered, 
and,  although  there  is  little  to  be  said  about  some  of  them,  they  will 
all  be  mentioned  for  the  sake  of  completeness. 

1.  We  have  first  the  usual  explanation  given  both  by  psychologists 
and  by  the  laity,  namely,  that  the  diminished  capacity  for  reproduction 

*  Reprinted  in  his  Zur  PsychopcUkologie  des  AUiagslebens,  4te  Aufl.,  1013. 

•  Namerons  instances  are  given  in  ray  Papers  on  Psycho-Analysis,  1913,  eh.  iii. 


Digitized  by 


Google 


38     Theory  of  Repre^om  in  its  Hehttiom  to  Memory 

of  certain  meotal  ptoccaig*  is  doe  to  some  d^ect  inkereot  in  these 
pcDceMcg,  This  expUnmtion  is  put  in  Tuioos  wmys,  the  hcUx  being 
described  sometimes  as  a  "lack  of  interest***  sometimes  as  a  "'reduction 
in  the  investment  of  psTchical  energr.**  Jmig  seems  to  approximate 
to  this  position  when  he  speaks  of  buried  infantile  complexes  having 
lost  their  significance  owing  to  the  development  of  the  individual  on 
to  a  higher  plane,  so  that  he  is  no  longer  interested  in  such  childish 
matters.  The  view  that  the  diffieoltr  in  reproduction  is  to  be  accounted 
for  bj  a  lack  of  interest  in  the  mental  processes  concerned  can  <Hily  be 
hdd  bv  those  nnfamiliar  with  the  findings  of  medical  psychology 
(hypnosb,  psycho-analysis,  etc.).  for  in  these  it  is  a  matter  of  daily 
experience  to  meet  with  great  difficnlty  in  resuscitating  memories, 
invested  with  vivid  feeling,  that  are  of  immense  interest  and  significance 
to  the  personality.  Jong  himself  gets  roond  this  argnmost,  at  least  so 
&r  as  infantile  complexes  are  concerned,  by  asserting  that,  although 
these  have  become  dejmved  of  their  importance  in  the  course  of  devdop- 
ment,  they  are  later  re-invested  by  feeling  and  significance  of  a  difi^ent 
source.  In  my  opinion  this  is  a  hypothesis  in  &vour  of  which  there  is 
no  good  evid^ice,  but  in  any  case  it  concerns  cmly  a  selected  group  of 
memories  and  does  not  touch  the  genial  {vinciirfe  that  memories  may 
be  very  difficult  to  resuscitate  even  when  they  are  charged  with  intense 
significance  to  the  personality.  Lack  of  interest*  therefore,  cannot  be 
the  cause  of  the  difficulty  in  reproduction. 

2.  An  ingenious  exfrfanation  has  been  put  forward  by  Dr  Wolf^, 
which  runs  as  follows :  Accepting  the  conception  of  repression  only  in 
the  limited  sense  of  a  volitional  expulsion  of  unjdeasant  thoughts  from 
consciousness,  he  suggests  that  the  difficulty  experienced  in  reviving 
repressed,  unpleasant  memories  may  be  due  to  subsequent  repression 
of  any  incoming  ideas  that  by  association  would  tend  to  recall  them. 
This  description,  however,  is  not  at  all  in  accord  with  what  actually 
happens  when  a  forgotten  unpleasant  memory  cannot  be  brought  into 
consciousness.  An  associated  idea  that  one  would  expect  to  evoke 
a  given  memory  may  fail  to  do  so  even  while  it  is  b^ng  held  in  the  very 
focus  of  consciousness,  there  being  no  question  of  its  being  expelled 
from  consciousness  altogether.  Then,  again,  the  situation  is  very 
much  the  same  when  there  is  no  conscious  associated  idea  present  to 
be  repressed,  such  as  in  the  search  for  unknown  buried  memories  in 
the  procedure  known  as  "free  association."  Further,  it  is  hardly 
possible  on  this  hypothesis  to  account  for  the  difficulty  in  the  evoking 

*  This  Journal,  loc,  ciL  p.  160. 
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of  buried  memories  that  never  have  been  conscious.  Everyone  will 
agree  with  Dr  Wolf  in  the  stress  he  lays  on  the  important  part  played 
by  the  associated,  derivative  ideas  in  the  matter  of  evoking  unpleasant 
forgotten  thoughts,  but  it  is  not  giving  a  true  picture  of  this  part  to 
describe  it  as  the  entering  of  such  ideas  into  consciousness  and  their 
subsequent  expulsion  from  it  seriatimy  for  the  hindrance  is  further 
back — ^in  the  difficulty  they  experience  in  approaching  consciousness. 

3.  Dr  Mitchell^  suggests  that  repression  may  be  '*  a  passive  resistance, 
a  mere  hindrance  or  obstruction,  felt  as  resistance  but  necessitating 
no  activity  on  the  part  of  whatever  causes  the  obstruction."  This 
suggestion  was  thrown  out  as  a  possible  alternative  to  the  psycho- 
analytical view,  and  certainly  describes  what  often  happens  in  the 

physical  world.     I  do  not  know  of  any  analogy  to  it  in  the  mental  ^ 

world,  however,  and  as  no  data  or  arguments  are  given  in  support  of 
it — the  whole  suggestion  being  meant  to  be  most  tentative — I  am  not 
in  a  position  to  criticise  it,  though  I  might  add  that  I  cannot  think  of 
any  consideration  or  evidence  pointing  to  it. 

4.  Another  alternative  put  forward  by  Dr  Mitchell*  is  that  un- 
pleasant memories  are  not  pushed  or  repressed  out  of  consciousness, 
but,  on  the  contrary,  are  drawn  out.  He  writes:  "It  is  just  to  some 
psychical  force  analogous  to  the  pull  of  gravity  in  the  physical  world 
that  the  main  work  of  repression  is  ascribed  by  psycho-analysts  at 

the  present  time It  is  the  attraction  of  the  unconscious  rather  than 

the  repulsion  of  the  conscious  that  leads  to  the  forgetting  and  causes 
resistance."  Dr  Mitchell  is  in  error  in  his  first  sentence  here,  for  there 
is  certainly  no  psycho-analyst  who  ascribes  any  forgetting  directly  to  the 
attraction  of  the  unconscious,  and  clearly  to  ascribe  "  the  main  work  of 
repression"  to  such  a  process  would  be  a  contradiction  in  terms.  In  a 
rather  obscure  passage,  Jimg  also  has  allowed  himself  to  be  guilty  of 
this  contradiction,  sapng  "in  these  cases  it  seems  as  if  the  mechanism 
of  repression  were  much  more  in  the  nature  of  a  passive  disappearance, 
or  even  as  if  the  impressiqns  were  dragged  beneath  the  surface  by  some 
force  operating  from  below."  If  we  ask  what  this  force  operating  from 
below  is,  we  are  told  it  is  the  attraction  of  association,  but  those  who 
have  freed  themselves  from  the  associationist  doctrine  are  unable  to 
perceive  here  any  dynamic  force  capable  of  being  opposed  to  the  efforts 
to  recall  a  buried  memory.  Even  the  difficulty  in  bringing  to  con- 
sciousness the  primary,  "attracting"  group  of  ideas  Jung  conceives  not 
as  denoting  a  conflict  of  forces,  but  as  being  due  to  a  lack  of  sufficient 

1  Loe.  cU.  p.  157.  •  Loe.  eiU 
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has  been  aroused,  which  actively  strives  against  the  evocation  of  the 
unpleasant  buried  emotion.  This  opposition  is  undeniably  a  djrnamic 
force,  and  to  it  is  given  the  name  of  "resistance,"  which  is  merely  the 
obverse  of  repression.  It  means  that  something  in  the  subject  is 
fighting  against  the  reproduction  of  whatever  unpleasant  emotional 
complexes  may  lie  in  his  unconscious,  and  the  simple  conclusion  drawn 
from  these  phenomena  is  that  inhibiting,  repressing  forces  are  striving 
to  prevent  the  complexes  from  entering  consciousness,  a  conclusion 
which  is  the  substance  of  the  theory  of  repression.  The  same  sense  of 
resistance  just  referred  to  can  be  detected,  though  not  so  readily,  by 
anyone  who  is  carrying  out  a  psycho-analysis  on  himself. 

This  conclusion  is  confirmed  by  our  definite  knowledge  that  in- 
hibiting forces  of  the  kind  in  question  do  exist  in  the  mind,  though  their 
existence  is  mainly  admitted  in  another  connection.  Namely,  we  are 
all  aware  in  ourselves  of  an  instinctive  tendency  to  "turn  our  mind 
away"  from  certain  thoughts  of  a  personal  nature,  to  avoid  and  ignore 
certain  classes  of  impressions  bom  without  and  certain  thoughts  that 
rise  into  consciousness  from  within^.  It  is  also  easy  to  perceive  evidence 
of  the  same  tendency  in  those  about  us,  particularly  when  the  thoughts 
against  which  they  strive  are  of  a  kind  to  which  we  ourselves  are  in- 
diflferent.  For  my  own  part,  further,  I  think  that  introspective  exami- 
nation of  one's  attitude  on  these  occasions  shows  the  existence  not 
only  of  a  tendency  voluntarily  to  expel  certain  thoughts  out  of  con- 
sciousness, but  also  of  a  tendency  to  prevent  them  from  entering 
consciousness.  And  it  is  to  the  constant  pressure  exerted  by  the  latter 
tendency  that  psycho-analysts  for  the  most  part  refer  when  they  use 
the  word  "repression." 

B.    Indirect  Action  of  Repression. 

Some  writers  are  disposed  to  admit  the  existence  of  repression  in 
the  full  sense  indicated  above,  but  would  limit  its  scope  to  occasional 
instances  of  obviously  unpleasant  thoughts  which  have  been  buried  by 
repression.  As  was  mentioned  above,  however,  Freud  has  extended 
the  conception  of  repression  to  cover  instances  of  the  burpng  and 

1  The  universality  of  this  tendency  is  apparently  contradicted  by  the  not  infrequent 
occasions  on  which  a  person  may  be  attracted,  or  even  fascinated,  by  disagreeable  thoughts. 
Apart,  however,  from  the  consideration  that  the  very  fascination  proves  the  existence 
of  pleasurable  emotions  that  may  have  been  strong  enough  to  counteract  the  tendency 
to  repress  ''unpleasant*'  ones,  we  have  to  remember  that  these  thoughts  are  usually 
sabivtitutes  for  still  more  unpleasant  ones  that  repression  has  kept  buried. 
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forgetting  of  thoughts  that  do  not  appear  to  have  any  unpleasant 
content,  and  where  the  desire  to  recall  them  may  be  very  pronounced, 
such  as  in  the  "slips  of  memory"  where  there  is  a  fruitless  endeavour 
to  recall  some  familiar  piece  of  knowledge.  A  common  objection  made 
to  this  extension  of  the  theory  (for  instance,  by  Professor  Stout)  is 
the  question,  "How  is  it  possible  that  a  faUure  to  remember  is  due  to 
a  wish  to  forget,  when  one  may  very  much  want  to  recall  the  memory 
concerned  ? "  It  seems  to  be  overlooked  here  that  the  same  mind  may 
simultaneously  contain  two  exactly  opposite  impulses:  for  instance, 
the  desire  to  recall  something  for  one  reason  and  an  antipathy  against 
recalling  it  for  another,  and  that  the  subject  may  be  entirely  unaware 
of  one  of  them,  e.g,  the  latter.  This  matter  must  next  be  considered 
more  in  detail. 

According  to  Freud,  the  action  of  repression  extends  over  from  the 
original  object  of  the  repression,  the  given  unpleasant  complex,  to 
the  other  mental  processes  that  may  stand  in  an  associative  relation 
to  this.  The  reason  for  this  is  as  follows:  The  affect  investing  the 
painful  complexes  is  in  a  state  of  high  potential  and  so  tends  to  radiate 
on  to  whatever  ideas  that  become  associated  with  them — the  process 
known  as  "displacement  of  affect."  In  other  words,  the  secondary 
ideas  become  implicated  in  the  affective  constellation  of  the  original 
one,  and  therefore  become  subject  to  the  same  affective  influences  as 
these  are.  Now,  among  these  influences  is  the  inhibiting  effect  of 
repression ;  hence  the  action  of  repression  affects  the  secondary  groups 
as  well  as  the  primary  ones,  though  of  course  in  a  less  degree.  The 
practical  result  of  this  is  that  thoughts  may  be  kept  from  consciousness 
not  on  account  of  their  own  significance,  but  because  of  their  relation 
to  other  thoughts  that  are  in  a  state  of  repression  on  account  of  their 
"  unpleasant "  content.  The  occurrence  is  really  of  everyday  familiarity : 
we  instinctively  avoid  various  thoughts  because  they  might  remind  us 
of  other  thoughts  that  we  do  not  wish  to  recall.  Put  in  another  way, 
the  counter-force  that  prevents  recall  may  be  directed  not  immediately 
against  the  thought  one  is  trying  to  recall,  but  against  another  thought, 
and  the  former  may  be  involved  only  through  the  affective  bond 
attaching  it  to  the  latter.  To  use  a  topical  analogy,  the  associated 
ideas  are  non-combatants  that  get  in  the  line  of  fire. 

In  his  paper  Mr  Pear  relates  an  instance  where  he  could  not  recall 
a  certain  name  until  he  noticed  that  it  was  nearly  associated  with  the 
name  of  a  dead  friend  in  connection  with  whom  there  existed  some 
painful  emotion.    I  do  not  doubt  the  accuracy  of  his  analysis,  for  I  have 


Digitized  by 


Google 


Ernest  Jones  43 

had  numerous  experiences  of  a  similar  kind.  Against  his  interpretation 
Dr  Wolf^  brings  the  objection  that  if  the  forgetting  of  the  first  name 
were  due  to  repression  of  the  second  one  then  the  latter  should  have 
been  inaccessible  to  consciousness,  i.e.  also  forgotten.  This  raises  a  very 
interesting  point,  and  also  gives  the  opportunity  for  calling  attention 
to  a  matter  of  fundamental  importance  that  is  commonly  overlooked 
in  discussing  the  theory  of  repression.  There  seems,  namely,  to  be  a 
prevailing  notion  that  repression  is  mainly  a  question  of  forgotten 
ideas,  whereas  the  truth  is  that  the  whole  problem  is  essentially  one 
of  the  affective  life.  Both  the  repressing  force  itself  and  the  mental 
material  that  is  repressed  can  most  accurately  be  described  in  affective 
terms,  and  the  ideational  content  of  the  latter  is  only  implicated  in 
the  memory  process  in  so  far  as  it  is  invested  with  the  repressed  affect. 
The  so-called  "painful  idea"  is  really  only  a  sign  that  represents  the 
whole  complex,  and  when  the  latter  is  in  a  state  of  repression  the  idea 
itself  may  or  may  not  be  inaccessible  to  consciousness,  i.e.  forgotten, 
according  to  circumstances.  There  is,  indeed,  a  type  of  mental  be- 
haviour in  which  these  ideas  become  divested  of  the  affects  belonging 
to  them — ^the  two  being  "dislocated"  from  each  other — a  process  for 
which  some  writers  would  not  scruple  to  coin  such  a  word  as  "de- 
emotionalising."  When  this  is  very  pronounced,  the  personality  becomes 
of  the  coldly  intellectual  type,  all  mental  processes  being  "rationalised" 
to  an  extreme  degree  and  the  conscious  affective  life  reduced  to  a 
minimum.  In  the  obsessional  neurosis  this  occurrence  ia  charac- 
teristic even  of  the  pathogenic  complexes  themselves,  so  that,  in  con- 
tradistinction to  hysteria,  the  patient  may  have  introspectual  access 
to  the  ideational  content  of  these  complexes,  although  the  affective 
investment  of  these  is  completely  repressed.  In  therapeutics  this  is 
a  matter  of  great  practical  import,  and  that  is  why  I  described  above 
the  aim  of  a  psycho-analytic  investigation  not  as  an  endeavour  to  make 
buried  ideas  conscious — this  being  merely  an  indicating  sign,  so  to 
speak,  of  the  main  procedure — but  as  the  creation  of  a  pathway  into 
consciousness  for  the  emotion  attached  to  buried  complexes. 

Returning  now  to  Mr  Pear's  case,  one  can  see  that  it  is  probably 
an  example  of  this  process.  What  one  supposes  to  have  happened  is 
that  the  affect  connected  with  the  dead  friend  was  still  partly  repressed, 
and  so  associated  ideas  that  might  arouse  it  tended  to  be  repressed  also, 
i.e.  prevented  from  entering  consciousness.  In  such  a  case  it  might 
well  happen  that  this  keeping  of  ideas  out  of  consciousness  would  apply 

»  Loc.  ciu  p.  152. 
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more  forcibly  to  secondary,  associated,  and  less  important  ones  than 
to  the  primary  ideas  themselves,  which  is  the  paradox  that  puzzled 
Dr  Wolf.  Yet  it  is  a  fact  constantly  to  be  observed  clinicaUy  and  is 
also  capable  of  experimental  confirmation;  it  lies  at  the  basis,  for 
instance,  of  Jmig's  diagnostic  association  test.  It  seems  that  an 
indirect  association  is  more  efficacious  in  arousing  a  repressed  emotion 
than  a  direct  one.  The  explanation  of  it  is  that  the  defensive  mechanism 
which  we  called  "dislocation"  above  is  brought  into  action  more 
extensively  in  the  case  of  the  primary  ideas  of  the  complex  than  it 
possibly  can  be  with  all  the  ramifications  of  associated  ideas.  This  is 
because  it  is  more  important  that  it  should  be  done  in  the  former  case, 
and,  again,  the  association  with  a  secondary  idea  may  be  instan- 
taneously forged  before  there  is  time  for  this  mechanism  to  come  into 
operation.  The  mechanism,  which  is  functionally  (and  also  in  its 
conscious  origin)  akin  to  the  "secondary  elaboration"  affecting  dreams, 
deals  first  and  foremost  with  the  most  dangerous  points,  i.e,  the  primary 
ideas  of  the  complex.  We  are  all  aware  in  daUy  life  of  how  a  direct 
reference  to  a  painful  event  may  leave  us  untouched,  for  we  are  more 
or  less  prepared  for  it  and  therefore  fortified  against  it,  while  an  un- 
expected allusion  in  an  indirect  way  may  arouse  almost  the  full  strength 
of  the  original  emotion. 

C.    AU  Forgetting  due  to  Repression. 

Coming  now  to  the  thesis  that  all  forgetting  is  due  in  part  to  re- 
pression, in  order  to  make  it  at  all  comprehensible  how  anyone  can 
possibly  hold  such  an  extreme  view  I  have  to  introduce  two  further 
considerations,  of  which  one  concerns  an  observation  easily  capable 
of  confirmation,  the  other  an  hypothesis  of  a  more  speculative  and 
theoretical  nature. 

The  observation  is  this.  In  working  with  psycho-analysis  one  finds 
that  the  unconscious  material  in  the  mind  is  very  much  more  extensive 
than  might  be  surmised,  that  the  assimilative  capacity  of  the  complexes, 
due  to  the  radiation  of  affect,  is  very  much  greater,  and  that,  therefore, 
the  number  of  associations  that  are  established  in  the  imconscious  is 
simply  enormous.  That  being  so,  it  is  extremely  difficult,  and  at 
present  impossible,  to  set  any  limits  to  the  extent  to  which  operations 
characteristically  applying  to  unconscious  material,  such  as  repression 
does,  are  in  action.  One  is  practically  never  in  a  position,  for  instance, 
to  assert  that  such  and  such  an  idea  cannot  have  been  associated  with 
any  "unpleasant"  buried  complex,  for  to  be  so  would  necessitate  a 
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most  searching  investigation  of  all  its  associations,  both  conscious  and 
unconscious.  It  is  rather  like  the  question  of  the  alleged  destruction 
or  fading  of  forgotten  memories,  a  negative  proposition  that  it  is  im- 
possible to  prove.  One  can  only  say,  with  considerable  emphasis, 
that  the  more  extensive  the  investigation  the  greater  is  the  number 
of  forgotten  ideas  that  prove  to  be  affectively  connected  with  repressed 
complexes,  so  that  the  possibility  is  at  least  open  that  they  all  are. 

The  hypothesis  alluded  to  concerns  a  widening  of  the  connotation 
of  the  concept  "repression,"  and  necessitates  one  or  two  preliminary 
remarks.  According  to  Freud  ^,  all  mental  activities  can  be  summarised 
under  two  fundamental  principles,  which  he  terms  the  "pleasure- 
principle"  and  the  "reality-principle"  respectively.  The  first  is  the 
well-known  principle  of  the  search  for  pleasure  and  the  avoidance  of 
"pain"  (Unlust),  and  is  the  more  primitive  of  the  two.  The  second 
may  also  be  described  in  terms  of  "adaptation  to  life,"  "adjustment  to 
reality*,"  and  so  on.  In  his  essay  on  the  subject  Freud  indicates  the 
probability  that  the  second  principle  is  genetically  derived  from  the 
first,  a  matter  concerning  which  there  is  bound  to  be  much  difference 
of  opinion.  To  those  who  accept  this  view,  however,  the  foUowing 
consideration  presents  itself.  The  conception  of  repression,  as  developed 
by  Freud,  is  purely  a  hedonic  one,  the  function  of  repression  being 
exclusively  to  avoid  pain.  Now  it  is  a  very  common  occurrence  in 
the  mind  that  a  tendency  which  has  been  developed  to  serve  one  function 
gets  appropriated,  so  to  speak,  to  serve  the  purpose  of  another  one  as 
well;  many  examples  could  be  given  of  this.  And  it  seems  to  me 
thoroughly  plausible  that  this  is  what  has  happened  in  the  case  of 
repression.  Leaving  aside  the  whole  question  of  "sublimation"  with 
its  relation  to  repression  on  the  one  hand  and  to  the  reality-principle 
on  the  other,  about  which  much  might  be  said  in  this  connection,  and 
confining  ourselves  to  the  present  theme  of  forgetting,  we  cannot  but 
be  struck  by  the  purposiveness  of  most  of  the  ordinary  acts  of  forgetting. 
To  have  one's  consciousness  burdened  with  all  manner  of  irrelevant 
memories  and  other  mental  processes  when  one  is  concentrating  one's 
attention  on  a  limited  problem  of  the  moment  would  evidently  be 
highly  deleterious  to  one's  efficiency  in  dealing  with  reality,  and  I  think 
it  is  the  generally  received  opinion  among  psychologists  that  this  is 

^  Freiid«  "Formalieraiig^i  uber  die  zwei  Piinzipien  dee  psyohischen  Gesohehens," 
Jakrbuch  der  Psychoanalyse,  Bd.  m.  S.  1. 

*  It  is  hardly  necessary  to  say  that  the  term  ** reality'*  does  not  here  apply  to  the 
phyiioal  world  alone. 
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IV.    Recognition. 

The  full  purpose  of  recollecting  is  not  fully  achieved  until  the  object 
of  memory  is  not  merely  recalled  to  consciousness,  but  also  collated 
with  its  intrinsic  associations,  and  its  proper  meaning  and  significance 
appreciated.  In  this  latter  process  there  are  many  stages,  and  it  may 
be  possible  to  accomplish  some  of  these  but  not  others.  In  hysteria 
one  can  sometimes  observe  the  most  beautiful  dissections  of  even  the 
elementary  attributes  of  recognition,  such  as  sensation  of  a  physical 
object,  localisation,  form,  use,  and  name^.  Dissection  of  the  more 
complex  attributes  are,  of  course,  of  everyday  occurrence,  such  as 
when  one  recalls  certain  connections  of  a  given  idea,  but  not  others. 

This  matter  of  partial  recognition  is  one  that  has  regularly  to  be 
investigated  during  the  course  of  a  psycho-analysis,  and  the  question 
has  to  be  answered  why  certain  connections  only  of  the  given  idea  have 
been  remembered  and  appreciated,  while  others,  often  more  important 
ones,  have  not.  In  such  an  investigation  one  constantly  meets  with 
examples  in  which  the  action  of  repression,  through  the  associations 
with  various  buried  complexes,  can  be  clearly  demonstrated  as  the 
causative  factor  in  bringing  about  this  isolation  of  certain  elements  of 
a  mental  constellation  and  not  others.  I  would  therefore  maintain 
that  in  the  study  of  recognition,  as  of  memory  altogether,  the  appre- 
ciation of  the  selective  influence  of  repression  is  of  cardinal  importance. 

^  I  have  published  a  study  of  a  case  of  this  very  sort:  **La  vraie  aphasie  tactile," 
Bevue  neurologiqne,  Jan.  1907,  p.  I. 


{Manuscript  received  31  January  1915.) 
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THE  RECOGNITION  VOCABULARY  OF 
CHILDREN. 

By  GODFREY   H.    THOMSON   and   FRANK    W.    SMITH. 

The  experiments  briefly  described  in  the  following  note  were  carried 
out  in  the  Spring  of  1914  at  Birchfield  Road  School,  Liverpool^.  They 
were  only  preliminary  to  further  investigations;  but,  as  the  outbreak 
of  war  has  hampered  these,  we  think  it  advisable  to  publish  them  as 
they  are.  The  method  followed  was  similar  to  that  employed  by 
Kirkpatrick  and  described  in  Professor  Whipple's  MantAol  of  Mental 
and  Physical  Tests  (pp.  458-464).  Some  modifications  were  however 
introduced.  The  essential  point  about  Kirkpatrick's  method  is  that 
a  sample  of  words  from  a  dictionary  is  submitted  to  the  subject  who 
marks  those  which  he  understands,  and  is  if  necessary  tested  to  see  that 
his  marking  is  free  from  error.  If  he  knows  say  50  per  cent,  of  the 
words  in  the  sample  then  he  most  probably  knows  half  the  whole 
dictionary.  The  dictionary  we  employed  was  Chambers's  Ttoentieth 
Century  Dictionary  which  contains  about  35,000  label-words.  The 
samples  were  chosen  purely  by  chance,  by  a  system  of  card  drawing. 
In  all  170  words  were  thus  selected,  and  were  presented  to  boys  and  girls 
of  ages  from  nine  to  fourteen,  from  twelve  classes  in  the  school.  At  first 
only  ten  words  were  set  in  each  test,  but  it  was  felt  that  a  longer  test 
would  be  more  satisfactory  and  in  the  later  experiments  twenty  words 
were  set.  The  following  is  a  typical  test:  Tsar,  Protoplasm,  Ensilage, 
Curve,  Heathen,  Peregrinate,  Gorgeous,  Habitable,  Wick,  Expedient, 
Scilla,  Peotomy,  Blore,  Polt,  Buphaga,  Macrobiotic,  Vivers,  Rudmas- 
day,  Ovolo,  Crenel.  Words  obviously  known  to  all  children — and,  but, 
wash,  etc. — were  credited  to  all,  words  quite  beyond  their  powers  were 
debited  to  all.  The  remaining  words  of  the  test  were  put  on  the  black- 
board, and  each  child  gave  its  impressions  of  the  meaning  of  each  word. 

^  The  actual  work  was  entirely  carried  out  by  Mr  Smith  (who  is  headmaster  of  the 
school)  and  his  staff.     I  am  only  responsible  for  suggestions.    G.H.T. 
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They  were  not  required  to  give  a  formal  definition,  but  were  expected 
for  a  pass  to  show  that  it  could  be  understood  if  met  with  in  a  passage 
of  English,  or  in  the  course  of  conversation.  The  teachers  marked  their 
own  exercises.  Any  case  which  appeared  doubtful  from  the  written 
exercise  was  investigated  orally.  From  time  to  time  meetings  of  the 
teachers  concerned  were  held  with  the  object  of  securing  a  uniform 
standard  of  judging.  In  very  few  cases  was  a  word  on  the  border  line 
for  a  child — ^it  was  either  known  or  unknown.  Owing  to  occasional 
absences  it  did  not  happen  that  every  child  tested  tried  every  test. 
But  the  results  average  out  as  having  been  taken  by  238  boys  and 
229  girls. 

TABLE    I. 


Boya 

Girls 

Age 

Aggregate 
words  set* 

Correct 

Percent- 
age 

Aggregate 
words  set* 

Correct 

Peroent- 
age 

H 

12} 
13^ 
14i 

3140 

6800 

10640 

10100 

8870 

990 

461 
1043 
1644 
1826 
1838 

204 

14-7 
16-3 
16-6 
181 
20-7 
20-6 

3160 
9800 
7910 
8270 
8300 
1490 
1 

461 
1492 
1305 
1425 
1581 

294 

14-6 
15-2 
16-5 
17-2 
19-0 
19-7 

*  170  difiFerent  words  were  set.  The  aggregate  number  would  be  170  times  the  number 
of  children  at  the  given  age  were  it  not  that  some  children  were  occasionally  absent. 

The  results  are  more  interesting  when  given  as  curves  showing  the 
absolute  number  of  words  known  at  each  age,  assuming  that  the 
dictionary  contains  exactly  35,410  words^.     (See  Fig.  1.) 

The  results  differ  considerably  from  Kirkpatrick's  tests  (Whipple, 
p.  461):  but  it  would  be  unprofitable  to  discuss  this  here,  for  more 
experiments  are  needed.  The  use  of  a  difiEerent  dictionary,  and  the 
subjective  standard  adopted,  are  doubtless  important  factors.  Probably 
the  curves  are  most  unreliable  near  the  ends.  Not  only  are  the  nimibers 
fewer  at  the  extreme  ages ;  there  is  also  some  selection,  for  at  the  top 
of  the  school  the  clever  children  (especially  the  boys)  tend  to  leave 
early  with  scholarships  for  secondary  schools.  Even  near  the  middle 
of  the  curves  the  probable  errors  are  no  doubt  considerable.  Their 
order  of  magnitude  can  be  gathered  from  the  following  considerations. 


each. 


This  is  the  number  obtained  in  an  actual  count  by  school  children  taking  a  few  pages 
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(1)  There  is  a  sampling  error  due  to  the  fact  that  only  170  words 
were  tested  out  of  the  whole  dictionary.  The  sample  may  have  been 
imduly  hard  or  unduly  easy.  The  probable  error  due  to  this  cause 
near  the  middle  of  the  curve  where  about  16  %  of  the  words  are  known  is 


.a,45^«Jliiii5-r-»'«.  0.019, 

that  is  about  1-9  %,  or  about  700  words. 

Extmt  of  Vocabulary  estimated  from  a  test  of  170  words. 


7500 


7000 


6500 


I 


6000" 


5500- 


5000 


9'/2 


10^2        ^v/7 

Age,  years 
Fig.  1. 


12'/^. 


13/2 


14/2 


(2)  There  is  also  a  scattering  of  results  among  the  different  children. 
Unfortunately  the  records  were  not  kept  in  such  a  way  as  to  enable 
this  to  be  measured  exactly.  Fig.  2,  which  is  based  on  four  tests  of 
twenty  words  each,  shows  that  in  this  number  of  words  the  semi-inter- 
quartile range  is  about  one  word,  or  6  % .  More  accurately  it  can  be 
calculated  to  be  3'56  %  and  the  probable  error  of  the  mean  is  then 
0-74  %  or  nearly  300  words.     For  boys  or  girls  alone  it  will  be  greater. 
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say  about  400  words.  This  probable  error  only  has  a  meaning  as  such 
if  we  think  of  the  children  actually  tested  lus  a  chance  sample  of  a  larger 
oommnnity.  Moreover  it  must  not  be  too  hastily  assumed  that  (1)  and 
(2)  are  independent. 

58  deven-year-old  children  of  both  sexes.    Average  of  four  tests 
of  20  loords  each. 
20 


0         12         3         4         6         6 

Words  oorreot  out  of  20 
Fig.  2.    lUufltrating  the  scatter  of  the  results. 

It  is  clear  from  these  considerations  that  the  difference  between 
boys  and  girls  is  not  significant,  though  some  weight  must  be  attached 
to  the  fact  that  all  the  points  but  one  on  the  boys'  curve  are  above  the 
girls'  curve. 


{Manuscript  received  17  June  1915.) 
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OUTLINES  OF  A  METHOD  FOR  THE  QUAXTTTA. 
TIVE  ANALYSIS  OF  WRITING  VOCABULARIES. 

By  GODFREY  H-  THOMSON  axb  J.  RIDLEY  THOMPSON 

(Armstnmc  CoUepe,  yeuKXistle-om'Tyne). 

1.  IfOrodmctUm^ 

2.  SampUug  MeUM^, 

3-  An  Iftiiiol  PropofTiTtot,, 

1.  The  Q^iestic*f»  of  Weipltts, 

5.  Data  from  'David  C<*pprrncld,'' 

^.  One-,  TvKh^  ^nd  Thret-G^rn/p  SaiutH^ig. 

7-  Tie  Mca%if*g  of  tif  T\rfit-Gr€hip  Sotution, 

8.  Tht  ChSier  Boundanf  <if  tke  Wrt:if4g  Vootimlanf 

9.  ComdMticm. 

1,    IxTKOPrcnox. 

The  present  papier  is  an  anempt  to  open  out  a  iraj  for  the  study  of 

the  sire  of  the  writing  vocabul&iy  of  any  p«son,  and  will  cliiefly  oonoem 

xh  the  daivataon  and  description  of  a  method  of  attad^  tie 

possibilities  of  which  must  be  referred  for  future  treatment. 

ting  Tocabulaiy  is  here  distinpaished  fK^m  the  reading  and 

;    vocabularies,      A   certain    word    may   be    inteUigiMe   to   a 

rhen  it  is  heard  or  reiad,  but  yet  may  never  appear  in  his 

The  writing  vocabulary  obviously  dif  ers  more  or  less  from 

e  others,  and   a   compariison   betwewn   the  three  wiD   be  of 

The  writing  and  speaking  vix-abularies  of  children  and  adults 

horned  to  verl^al  expretssion  are  undoubtedly  miKh  smaller  than 

ber  of  words  recogiiisiible  by  thom.  either  in  print  or  when  heard. 

ist  or  a  public  sjKNaker,  on  the  other  band,  will  use  almost  as 

onis  as  he  re<\\innses.     Clearly  SH>me  measurement  of  these 

vocabul.'i rifts  is  i\i  inieri>st  to  jisyohology,  and  not  unconnected 
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with  the  problem  of  the  use  of  words  in  thinking,  and  with  questions  of 
imagery;  and  may  be  of  use  in  pedagogy,  for  the  unequal  development 
of  these  different  vocabularies  is  perchance  at  the  root  of  some  bad  work 
and  bad  thinking. 

It  must  be  recognised  at  the  outset  that  the  attempt  to  assess  any 
vocabulary  can  only  be  carried  out  in  the  face  of  numerous  difficulties. 
A  little  reflection  will  show  that  the  confines  of  a  vocabulary  are  of  a 
v^y  vague  nature.  The  acquisition  of  a  word  is  not  necessarily  bound 
up  with  a  single  event,  but  may  take  place  almost  imperceptibly — the 
word  seems  to  grow  into  the  vocabulary  and  ripen  there.  At  what 
moment  then  are  we  to  say  that  it  forms  part  of  the  vocabulary?  Or, 
again,  a  word  may  be  well  known  in  its  familiar  meaning  but  may  not 
yet  bear  other  meanings  which  it  carries  in  the  minds  of  more  educated 
persons ;  as  when  a  boy  knows  the  word  patent  in  patent  medicine  but 
has  no  idea  of  its  use  in  the  phrase  ''it  is  patent  to  all  observers  that...." 

Fluency  in  writing  depends  too  on  many  things  apart  from  mere 
numerical  extent  of  vocabulary.  Powers  of  using  various  inflexions  of 
tense,  mood,  degree,  etc.,  powers  of  compounding  words  and  of  using 
words  in  various  metaghoric  senses,  powers  of  forming  words  of  one  part 
of  speech  from  correlatives  in  another,  all  powers  which  render  a  vocabu- 
lary more  flexible  and  mobile,  must  be  recognised  as  elements  of  fluency. 
But  important  as  all  these  matters  are,  they  must  at  first  be  set  aside  if 
any  quantitative  measurement  or  comparison  of  vocabularies  is  to  be 
made  at  all,  although  it  is  not  in  the  slightest  degree  suggested  that  they 
are  unimportant,  or  not  to  be  considered  later. 

A  scheme  of  counting  words  has  therefore  to  be  adopted  which 
excludes  these  elements  and  depends  on  what  is  virtually  a  definition 
of  a  distinct  and  separate  word.  The  method  of  dictionaries  is  to  treat 
a  group  of  correlative  words  as  one  paragraph  with  an  elementary  form 
or  label-word  as  a  heading.  This  system  is  carried  out  in  a  good  dic- 
tionary as  consistently  as  possible  and  such  a  dictionary  we  have  chosen 
as  our  arbitrary  standard.  That  selected  (for  no  very  good  reason 
except  that  it  is  one  in  common  use)  was  Chambers's  Twentieth  Century 
Didionartfy  which  contains  in  round  numbers  some  35,000  label-words. 
These  are  taken  as  constituting  the  English  language:  and  different 
compounds,  inflected  forms,  etc.,  are  considered  as  the  same  word  if  they 
are  here  given  under  one  head.  Of  course,  this  is  a  very  arbitrary  pro- 
cedure ;  it  omits  refinements  of  all  kinds ;  and  of  these  and  all  such  defects 
no  one  is  more  aware  than  are  the  writers.  But  anyone  who  makes  any 
quantitative  statement  about  the  size  of  a  vocabulary  must  be  employing, 
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either  consciously,  definitely  and  scientifically,  or  onconsciorisly  and 
loosely,  some  such  standard.  For  example,  ^'Max  Muller  estimated  the 
total  number  of  Eng^sh  words  as  50,000;  he  pointed  out  that  the 
ordinary  speaking  vocabulary  of  an  ordinary  English  citizen,  who  reads 
his  newspaper  and  books  from  Mudie's,  does  not  extend  beyond  3000  or 
4000  words;  that  accurate  thinkers  and  persons  of  wide  knowledge 
probably  use  twice,  as  many ;  that  the  Old  Testament  contains  5642 
different  words;  that  in  all  Milton's  works  you  will  find  only  about 
8000;  and  that  Shakespeare,  who  displayed  a  greater  variety  of  ex- 
pression than  probably  any  writer  in  any  language,  produced  all  his 
works  with  15,000  words.  And  at  the  same  time  he  tells  us  that  an 
uneducated  English  peasant  lives  and  dies  with  a  vocabulary  which 
scarcely  extends  beyond  300  words^." 

Such  statements  can  have  no  meaning  unless  a  definite  understanding 
exists  as  to  what  are  and  what  are  not  different  words. 

2.    Samplinq  Methods. 

Having  decided  then  to  define  the  constituent  words  of  a  vocabulary 
in  this  way,  the  investigator  may  turn  to  the  actual  counting  of  vocabu- 
laries. Here  there  are  two  possible  plans  open  to  him.  He  may,  if  he 
has  sufficient  time  and  patience,  examine  every  word  ever  written  by 
the  author  in  question,  and  make  a  complete  total  of  different  words 
found.  The  above  statement  for  example,  that  the  Old  Testament 
contains  5642  different  words,  is  presumably  based  on  such  an  ex- 
haustive count. 

But  as  a  rule  this  proceeding  will  be  too  long,  and  what  is  wanted  is 
a  method  of  sampling.  That  is  we  wish  to  count  a  reasonably  small 
sample  of  words  and  from  them  make  an  estimate  of  the  whole  number ; 
which  estimate  will  be  more  and  more  reliable  as  the  sample  is  increased 
in  size. 

Such  a  sampling  method  can  easily  be  applied  to  the  recognition 

vocabulary*.    We  choose  a  number  of  words  from  the  dictionary  by 

chance.    The  subject  is  tested  and  shows  that  he  understands  say  sixty 

per  cent,  of  them,  whence  we  deduce  that  he  probably  understands  sixty 

per  cent,  of  the  total  number  of  words  in  the  dictionary.    It  is  not  so 

owever  to  decide  from  a  sample  of  any  person's  writing  how  large 

writing  vocabulary  from  which  he  is  drawing  the  words  he  uses. 

an  ordinarily  adopted  for  a  rough  comparison  is  to  note  any  very 

Quoted  by  Sir  Joshua  Fitch,  Lectures  on  Teaching,  Camb.  1902  ed.  page  226. 
lee  the  preceding  article. 
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apt  or  very  tmusual  words,  and  to  judge  from  these.  On  this  basis  an 
experienced  reader  can  undoubtedly  say  which  of  two  writers  appears  to 
possess  the  larger  vocabulary.  But  this  is  not  a  method  lending  itself 
to  measurement,  and  for  this  reason  the  writers  have  developed  the  plan 
explained  in  the  remainder  of  this  article.  It  is  in  brief  as  follows.  As 
more  and  more  lines  of  an  author's  writing  are  examined,  the  number  of 
new  words  met  with  becomes  less  and  less,  and  from  this  rate  of  decrease 
something  can  be  calculated  of  the  size  of  the  stock  from  which  these 
new  words  are  drawn. 

3.    An  Initial  Proposition. 

Let  us  suppose,  in  the  first  place,  that  the  extent  of  the  writing 
vocabulary  of  a  person  is  expressible  by  a  number  such  as  10,000  or 
20,000  words  as  the  case  may  be.  This  number  will  represent  the 
original  stock  or  fund  of  words  from  which  single  words  may  be  chosen 
at  will  to  express  thought  through  the  medium  of  writing.  The  idea 
of  a  source  of  supply  needs  immediate  qualification,  since  the  use  of 
words  involves  no  diminution  of  the  original  stock.  When  a  certain 
word  appears  the  writer  is  still  capable  of  using  the  same  word  again 
and  as  many  times  as  he  pleases.  This  fact  may  be  expressed  in  mathe- 
matical terms  by  stating  that  an  infinite  number  of  identical  specimens 
of  each  word  is  contained  in  the  original  stock^.  Now  let  us  assume  that 
each  one  of  these  words  is  equally  likely  to  be  written  by  the  author. 
This  is  of  course  not  at  all  an  assumption  in  keeping  with  the  facts,  for 
such  words  as  the^  a,  is  are  frequently  written,  and  moreover  certain 
words  will  be  favourites,  and  others  are  constantly  occurring  because 
of  the  subject  under  discussion.  But  we  make  the  simplest  assumption 
for  a  beginning,  with  the  intention  later  of  modifying  it  more  and  more 
to  approach  more  nearly  the  natural  conditions.  With  this  hypothesis, 
if  N  represents  the  number  of  different  words  in  the  vocabulary,  and  if 
X  selections  are  made  from  it  at  random,  thereby  revealing  y  different 
words,  the  most  probable  value  of  iV  is  given  by  the  equation 

y  =  N{l-e'h   (1). 

^  It  is  not  quite  true,  we  must  remember,  that  the  possibility  of  a  word  occurring  for 
a  second  time  is  nnaffeoted  by  the  fact  that  it  has  appeared  before.  The  first  appearance 
of  a  particiilar  word  in  a  piece  of  continuous  writing  seems  to  influence  hhter  appearances 
in  two  opposite  ways.  An  elementary  rule  of  composition  prejudices  the  immediate 
reappearance  of  the  word,  while,  on  the  other  hand,  the  first  appearance  assures  for  that 
particular  word  and  its  associations  a  livelier  connection  for  some  time  with  the  elements 
in  the  focus  of  attention. 
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A  proof  of  this  theorem  in  both  the  exponential  form  here  given  and  also 
the  binomial  form  is  given  in  an  appendix.  The  carve  repres^iting 
equation  (1)  is  shown  in  Fig.  1. 


L 

Asymptote 

^-iCSP^^"^^^ 

P 

• 

/Y^' 

M 


Kg.  1. 


At  any  point  P  in  the  curve  the  ordinate  PM  represents  the  number 
of  different  words  revealed,  OM  the  number  of  sdections  made,  while  the 
hdght  ML  of  the  horizontal  asymptote  represents  A",  the  total  vocabu- 
lary.   The  curve  begins  with  a  gradient  of  45^  and  is  horizontid  at  infinity. 
The  general  properties  of  this  curve  may  be  understood  by  a  litUe  con- 
sideration of  the  nature  of  the  problem.    When  a  very  small  number  of 
selections  have  been  made  each  additional  sdection  reveals  a  word 
different  from  all  the  rest,  hence  the  number  of  different  words  revealed 
is  as  great  as  the  number  of  selections  made.    Under  these  conditions 
the  gradient  of  the  curve  is  obviously  45°.    Such  conditions  can  only 
obtain  when  the  number  of  selections  is  very  small,  for  very  soon 
selections  will  be  made  which  do  not  reveal  new  words  and  the  number  of 
selections  will  from  this  stage  onwards  exceed  the  number  of  different 
words  by  an  ever-increasing  number.    Hence  the  above  curve  will 
more  from  the  original  gradient.     The  asymptotic 
rve  is  accounted  for  when  the  number  of  different 
:he  extent  of  the  original  stock.     At  this  stage  each 
I  becomes  less  and  less  likely  to  reveal  a  new  word,, 
e  gradually  approaches  a  horizontal  direction,  which 
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would  signify  that  all  available  words  have  been  discovered.  Consider, 
as  an  illustrative  example,  a  bag  containing  balls  of  25  different  colours, 
an  equal  number  of  each  colour.  If,  after  careful  shaking,  one  ball  is 
withdrawn,  it  may  with  equal  likelihood  be  any  colour.  Return  the  ball 
and  shake  again  and  the  condition  for  the  next  selection  is  the  same  as 
before.  Repeat,  a  number  of  times,  and  record  the  results  in  tabular 
form.    The  following  is  a  set  of  results  from  an  actual  experiment. 


No.  of  BelectioDS 

10 

20 

30 

iO 

60 

60 

70 

80 

100 

120 

No.  of  different  colours 

8 

15 

18 

20 

21 

22 

23 

23 

24 

26 

Using  the  first  row  of  numbers  as  abscissae  and  the  second  row  as 

ordinates,  a  curve  will  be  constructed  agreeing  with  the  theoretical  curve 

of  Fig.  1  (where  N  =  25)  within  the  limits  of  experimental  error.    Any 

pair  of  values  of  x  and  y  will  serve  for  the  calculation  of  N^  the  number 

of  different  colours  in  the  bag.    The  probable  error  of  the  value  of  N 

thus  found  will  differ  according  to  the  pair  of  values  that  are  used  in  the 

calculation.    The  higher  the  value  for  x,  the  smaller  will  be  the  probable 

error,  and  hence  N  will  be  calculated  the  more  accurately.   For  example, 

after  ten  balls  have  been  drawn,  of  which  eight  prove  to  be  different,  we 

have 

_io 

whence  N  =  22.  At  this  stage  therefore  we  would  be  able  to  predict 
that  the  bag  contained  22  kinds  of  balls.  At  a  later  stage  our  estimate 
would  be  more  accurate. 

4.    The  Question  of  Weights. 

The  example  we  have  worked  out  at  the  end  of  the  last  section  shows 
clearly  the  method  of  sampling  we  wish  to  apply  to  writing  vocabu- 
laries. After  making  only  ten  dips  into  a  bag  of  balls  and  finding  eight 
different  colours  we  are  able  to  predict  that  there  are  probably  twenty- 
two  different  colours  altogether,  a  prediction  not  so  very  far  from  the 
truth.  In  the  same  way  by  examining  a  comparatively  small  number 
of  words  in  a  novel  and  finding  how  many  of  them  are  different  we  hope 
to  be  able  to  predict  the  size  of  the  writer's  vocabulary.  But  for  reasons 
already  given  on  page  65,  it  is  clear  that  the  problem  of  a  person's 
writing  vocabulary  is  not  nearly  as  simple  as  that  of  the  above  example. 
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A  nearer  approach  to  the  actual  mental  conditions  is  made  when  we  con- 
sider that  each  word  has  a  relative  likelihood  of  appearance  as  compared 
with  oth^  words,  according  to  the  composition  of  the  writing  vocabulary. 
The  chance  of  appearance  of  a  particular  word  will  be  afterwards  de- 
scribed as  the  wdght  of  the  word,  and  may  be  expressed  by  a  simple 
number,  which  will  decide,  in  the  long  run,  the  relative  frequency  of 
appearance  of  the  word^.  Each  word  will  then  have  its  own  particular 
weight  in  the  vocabulary  of  any  one  person,  and  the  weight  of  a  word 
will  differ  with  different  persons.  Since  the  values  of  the  weights  of 
words  are  purely  relative  any  scale  may  be  preferred,  but  it  seems 
satisfactory  to  regard  the  low^t  weight  considered  as  unity.  In 
practice,  a  number  of  words  will  pave  approximately  the  same  weight, 
and  will  form  a  group.  Following  this  suggestion,  a  vocabulary  may 
be  regarded  as  being  composed,  more  or  less  accurately,  of  a  number  of 
groups  of  varjring  sizes  each  possessing  a  common  weight. 

The  inadequacy  of  the  assimiptions  in  the  initial  proposition  is  now 
evident.  In  that  case  all  words  were  considered  as  having  the  same 
weight — a  sweeping  assumption,  which  is  obviously  far  from  the  truth. 
The  introduction  of  group  formations  with  characteristic  weights 
modifies  the  proposition  to  an  unlimited  extent.  A  corresponding 
modification  of  equation  (1)  must  now  be  derived.  For  this  purpose, 
imagine  a  person's  writing  vocabulary  to  consist  of  14  words  each  having 
the  weight  w^,  n,  words  each  having  the  weight  to^,  and  so  on  for  any 
number  of  groups.  Let  x  selections  be  made  at  random  out  of  such 
a  vocabulary.  The  most  probable  number  of  selections  which  will  be 
made  in  the  first  group  is 

where  Enw  =  UiWi  +  n^w^  +  n^w^  +  ...  etc. 

In  general,  the  most  probable  number  of  selections  which  will  be 
made  in  the  rth  group  is 

^w 

^  Some  diffioultieB  arise  out  of  the  adoption  of  a  number  to  denote  the  weight  of  a  word, 
for  this  is  not  a  fixed  quantity.  Not  even  in  the  vocabulary  of  the  same  person  can  a 
certain  word  always  have  the  same  weight.  In  the  fluctuations  of  experiences,  a  word 
may  increase  or  decrease  in  favour  and  the  weight  will  correspondingly  fluctuate.  Further, 
a  word  cannot  maintain  the  same  weight  in  the  writing  vocabulary  regardless  of  topic 
or  circumstance.  On  a  particular  occasion  the  weight  of  a  word  is  partly  decided  by  its 
relation  to  the  subject-matter  requiring  expression.  Throughout  the  course  of  a  novel, 
for  instance,  the  weight  of  a  word  will  vary  from  chapter  to  chapter  or  even  from  page 
to  page.     This  difficulty  must  be  faced  later. 
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Consider  the  selections  in  the  first  group  alone,  appljring  equation 
(1),  and  let  tfi  represent  the  number  of  different  words  revealed  in  this 
group.    Then  the  most  probable  value  for  y^  is  given  by 

y,  =  ni(l-e   ^^). 
And  in  general 

y,  =  n,(l-e    ^^%   _ 

Now  let  y  represent  the  total  number  of  different  words  revealed  in 
all  the  groups.    Then 

y  =  ni(l-c"^)  +  n,(l-e"^)+...  +  n,(l-e"^)+ (2). 

This  is  the  general  equation^,  which,  if  the  required  number  of  groups  is 
considered,  will  satisfy  any  person's  writing  vocabulary.  The  question 
of  the  probable  error  is  vital  to  the  whole  of  the  above  argument,  and 
will  be  touched  on  presently,  though  its  complete  consideration  must  be 
deferred  to  a  later  paper. 

5.    Data  prom  the  Writing  Vocabulary  of  Charles  Dickens. 

As  a  preliminary  application  of  the  foregoing,  it  was  decided  to  collect 
working  material  from  the  writing  vocabulary  of  Charles  Dickens. 
It  seemed  necessary  to  draw  from  a  copious  supply  of  material,  not 
too  much  restricted  in  style  and  topic.  For  this  a  novel  by  Dickens 
appears  to  give  ample  scope,  and  the  first  attempt  was  made  from 
continuous  writing  in  chapter  lv  of  David  Copperfidd. 

The  various  results  accruing  from  the  counting  of  4000  words  are 
given  in  Table  I.  The  first  column  gives  the  total  number  of  words 
counted,  while  the  corresponding  numbers  in  the  third  column  give  the 
mean  value  for  the  number  of  different  words  found  in  each  case^. 
The  separate  numbers  in  the  second  column  are  in  a  few  cases  not 
absolutely  independent  of  each  other.  Two  of  the  numbers  for  instance 
which  give  the  results  of  1000  selections  are  not  taken  from  two  separate 
1000  words,  but  have  the  same  600  words  common  to  both  groups'. 
The  contents  of  the  fourth  column  will  be  explained  later. 

It  is  interesting  to  note  the  agreement  between  the  numbers  in  the 
second  column.     The  results  for  selections  of  200  words  afford  the 

^  For  fuller  expUnation  of  the  general  equation  see  Appendix  IL 

'  Proper  nouns  were  omitted  from  the  count. 

'  A  more  methodical  system  of  counting  and  recording  will  obviate  any  need  for  this. 
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a  repetition  of  the  initial  proposition.  Equation  (2)  reduces  to  the 
simplicity  of  equation  (1)  and  we  are  then  dealing  with  the  pure  curve 
of  Fig.  1.  Since  only  one  pair  of  ordinates  is  necessary  to  fix  such  a 
curve,  each  result  from  the  table  would  in  general  give  a  different  curve 
and  hence  a  different  solution.  For  example,  if  we  use  the  ordinates 
(2000,  592)  which  express  the  fact  that  in  2000  words  592  were  different, 
we  get  on  substituting  in  the  equation 

the  value  N  =  615. 

The  curve  is  therefore 

y  =  615(l-e"^), 

and  the  total  vocabulary  on  this  hypothesis  is  615  words. 

Calculating  in  a  similar  way  from  the  ordinates  (4000,  902)  we  get 
914  for  the  total  vocabulary.  That  is  the  hypothesis  gives  different 
solutions  with  each  pair  of  ordinates  and  moreover  it  is  obvious  that 
these  results  are  far  too  small,  and  any  presumption  that  they  indicate 
the  extent  of  a  vocabulary  is  ridiculous.  The  error  lies  in  the  assumption 
that  all  words  are  of  equal  weight. 

(6)  Two-Group  Solution.  An  advance  can  be  made  by  assuming 
a  group  formation  of  the  second  order.  Let  the  vocabulary  be  made 
up  of  two  groups  containing  n^  and  n,  words  respectively,  and  let 
each  word  in  the  first  group  have  weight  Wi  and  each  word  in 
the  second  group  have  weight  W2*  Let  Wi  be  the  smaller  weight,  and 
in  order  to  fix  the  scale  let  it  be  unity.  Since  three  quantities  now 
require  to  be  found,  three  pairs  of  co-ordinates  are  necessary  and 
suffident  to  yield  a  solution.  Moreover,  although  a  different  solution 
is  still  obtained  for  every  different  set  of  values  chosen  for  calculation 
yet  the  inconsistencies  are  not  now  so  striking.  A  more  reliable  two- 
group  solution  is  that  which  gives  a  curve  passing  most  approximately 
among  all  the  points.  Such  a  solution  possesses  a  higher  degree  of 
probability. 

In  order  to  illustrate  the  success  of  the  two-group  method  an 
approximate  solution  was  found  from  seven  pairs  of  co-ordinates.  In 
this  solution  the  values  for  n^  and  n2  are  1750  and  120  respectively, 
while  W2  has  a  value  40.  The  following  table  gives  a  test  of  the  accuracy 
of  the  solution. 
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The  fourth  column  in  Table  I  contains  a  series  of  values  for  y  calcu- 
lated from  this  formula,  for  comparison  with  their  corresponding 
experimental  values.  The  most  serious  difference  between  calculated 
and  experimental  values  is  in  the  case  x  =  1000,  where  a  discrepancy 
of  nearly  4  per  cent,  is  noted.    Many  of  the  other  differences  are  almost 
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2000 
Words  examined 
Fig.  2. 

Fig.  2  represents  in  graphic  form  the  comparison  between  experi- 
mental and  calculated  values.  The  individual  points  lying  near  the 
curve  are  experimental,  while  the  smooth  Kne  is  the  curve  of  equation 
(3).  The  proximity  of  the  points  to  the  smooth  curve  displays  the 
accuracy  of  the  three-group  solution  within  the  range  considered.  The 
constitution  of  the  curve  of  equation  (3)  is  seen  from  the  three 
constituent  curves  which  are  included  in  the  same  figure.  The  curve 
obtained  by  selections  from  the  third  group  shows  that  its  supply  was 
exhausted  after  a  selection  of  400  words  from  the  vocabulary,  whence 
its  extremely  high  characteristic  weight.  The  curve  derived  from  the 
second  group  shows  nearly  the  whole  of  its  deflection  within  the  range 
of  the  figure  and  is  nearly  exhausted  by  the  selection  of  4000  words 
from  the  vocabulary.  The  first  group  shows  only  the  slightest  signs 
of  deflection  within  the  given  range,  but  its  production  beyond  the  figure 
would  display  a  bending  of  the  same  nature  as  in  the  other  two  groups. 
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although  a  very  much  larger  number  of  selections  would  be  required  to 
bring  it  to  the  stage  of  exhaustion.  Although  this  theoretical  curve 
passes  very  closely  through  the  experimental  points,  yet  it  does  not  do 
so  exactly.  But  by  increasing  the  number  of  groups  into  which  we 
have  divided  our  vocabulary  we  would  presently  arrive  at  a  point  where 
the  number  of  algebraical  constants  equalled  the  number  of  experimental 
values,  and  the  theoretical  curve  then  drawn  would  fit  the  data  exactly. 
The  algebraical  labour  required  to  obtain  this  solution,  however,  would 
not  be  repaid,  for  the  improvement  in  apparent  fit  would  not  be  worth 
while  when  the  probable  errors  of  the  experimental  points  (due  to 
sampling)  were  taken  into  consideration.  A  three-group  or  perhaps  a 
four-group  solution  is  as  good  as  the  data  will  allow. 

7.    The  Meaning  of  the  Three-Group  Solution. 

We  have  found  then  that  the  Tempest  chapter  of  David  Copperfidd 
is,  as  far  as  the  actual  number  of  different  words  goes,  consistent  with 
the  assumption  that  the  vocabulary  from  which  Dickens  was  drawing 
while  writing  it  was  composed  of  7750  words  in  all,  of  which  7300  have 
a  certain  chance  of  being  selected,  400  have  forty  times  that  chance, 
and  50  are  used  very  frequently  indeed,  having  a  weight  of  no  less  than 
700.  These  conclusions  we  came  to  from  an  examination  of  4000  words 
of  which  902  were  different. 

But  we  do  not  wish  for  one  moment  to  make  any  assertion  that 
these  numbers  yet  represent  the  whole  of  Dickens'  actual  vocabulary. 
The  Kmitations  to  which  they  are  subject  we  wish  to  make  clear  in 
this  section  of  the  paper.  In  the  first  place  they  would  in  any  case 
only  represent  Dickens'  'Tempest'  vocabulary  and  many  words  which 
Dickens  employs  elsewhere  would  never  be  used  even  if  he  were  to 
write  for  ever  on  the  subject  of  this  chapter.  This  however  is  inter- 
esting in  itself  as  opening  up  a  possibility  of  comparing  extent  of 
vocabulary  on  various  subjects.  If  it  were  desired  to  apply  our  method 
to  the  whole  vocabulary  and  not  to  any  section  of  it,  the  words  counted 
ought  to  be  chosen  at  random  from  all  available  writings  of  the  author, 
and  not  in  continuous  order.  The  curve  then  obtained  would 
undoubtedly  be  much  straighter,  and  the  asymptote  would  be  higher, 
since  the  total  vocabulary  would  be  greater  than  any  subject  vocabulary. 

But  even  regarded  as  representing  a  certain  subject  vocabulary 
these  numbers  lack  definiteness.  The  fifty  words  which  form  the  third 
group  in  the  above  solution  and  are  of  such  very  frequent  occurrence, 
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are  chiefly  words  such  as  the,  and,  he,  to,  of,  and  so  on,  words  necessary 
to  the  cohesion  of  any  piece  of  writing.  The  400  words  of  the  middle 
group  of  medium  frequency  are  partly  further  words  of  the  above 
class,  less  necessary  but  yet  often  employed;  partly  words  connected 
with  the  subject  of  the  chapter,  words  like  ship  and  storm,  heach  and 
shore,  wreck  and  sail.  The  size  of  these  two  groups  is  settled  by  the 
solution  of  the  equations  in  a  fairly  definite  manner:  any  serious 
alteration  in  rh^  ot  w^,  n^  or  w^  sends  the  theoretical  curve  off  the 
experimental  points,  though  even  here  the  limits  are  far  from  narrow. 
But  it  is  otherwise  with  the  first  group  of  7300  words  of  small  weight. 
Here  enormous  changes  in  n^  and  w^  can  be  made  without  appreciably 
affecting  the  solution,  for  this  curve,  unlike  the  others,  is  practically 
a  straight  line  up  to  4000  words.  As  long  as  the  product  n^w-^  is  kept 
constant  and  w^  not  allowed  to  rise  too  much,  the  curve  of  the  first 
group  in  Fig.  2  is  practically  imchanged  and  the  other  two  curves  are 
untouched.  For  example,  instead  of  7300  words  with  unit  weight  we 
might  substitute  14,600  words  with  weight  one-half,  or  3650  words  with 
weight  iwo^ :  or  we  may  replace  this  single  first  group  by  two  or  more 
groups,  provided  we  keep  the  weights  low  and  Xnw  constant. 

In  other  words,  there  is  no  definite  boundary  indicated  to  this  large 
group;  we  can  only  say  how  big  it  is  if  we  arbitrarily  fix  its  weight 
in  comparison  with  the  other  weights.  We  can  fix  a  lower  limit  to 
14,  for  if  11^1  is  increased  much  beyond  unity  the  first-group  constituent 
curve  begins  to  bend  and  throws  the  complete  curve  off  the  experimental 
points.  But  we  can  fix  no  upper  limit  except  that  the  total  vocabulary 
cannot,  by  our  dictionary  definition  of  vocabulary,  exceed  35,000 
words.  This  difl&culty  will  decrease  as  the  sample  of  words  is  enlarged, 
but  4000  is  already  as  much  as  one  cares  to  count.  For  writers  (children 
for  example)  whose  vocabulary  is  much  less  than  that  of  Dickens, 
4000  words  would  give  a  more  definite  solution,  for  the  sample  would 
be  rdatively  greater. 

8.    The  Outer  Boundary  of  the  Writing  Vocabulary. 

It  would  seem  then  that  our  method  fails  to  give  the  size  of  the 
writing  vocabulary,  although  it  gives  with  some  accuracy  the  size  of 
the  more  frequently  used  groups :  it  contours  the  vocabulary,  as  it  were, 
and  does  it  rather  well  near  the  summit  but  becomes  vague  near  the 
sea-coast.     But  in  this  respect  it  seems  to  us  that  our  solution  is  in 

*  The  weight  of  a  word,  it  must  he  remembered,  is  a  purely  relative  quantity. 
J.  of  Psyoh.  vm  5 
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accordance  with  facts,  for  the  outer  boundary  of  a  vocabulary  is  in 
truth  vague,  and  there  is  a  limbo  of  incomjdetdy  known  words 
surrounding  a  core  of  those  which  come  readily  from  the  pen.  This 
vagueness  is  no  doubt  greatest  and  most  obvious  in  the  recognition 
vocabulary,  where  it  becomes  a  matter  of  nice  judgment  to  decide 
whether  a  word  is  known  or  not,  that  is,  to  decide  where  to  draw  the 
boundary.  But  also  in  the  writing  vocabulary,  though  here  the  vague- 
ness is  less,  the  difficulty  occurs,  and  it  is  hard  to  say  whether  we  know 
a  word  well  enough  to  be  likely  to  use  it  in  composition.  This  is  exactly 
what  is  represented  by  the  weight  of  the  first  group.  Our  solution  tells 
us  that  the  second  and  third  groups  are  so  and  so  big  and  have  such 
and  such  relative  weights.  But  of  the  first  and  largest  group  it  only 
tells  us  the  product  of  14  and  w^  on  the  scale  of  weighting  chosen,  and 
leaves  us  then  to  dedde  at  which  weight  we  draw  the  boundary. 

If  we  say  for  example  that  we  will  arbitrarily  draw  the  boundary 
at  a  point  such  that  (in  a  three-group  method)  the  weight  of  the  largest 
group  is  one-thousandth  of  that  of  the  smallest,  then  we  can  speak 
definitely  of  the  size  of  the  whole  vocabulary.    It  will  be 

n^  «  10,430,        Wy^  =     0-7 
14=       400,        u?2=    40 
fig  =        50,        11^3  =  700 

andiV  =  ni-|-n2  +  n8«=  10,880  words. 

If  we  keep  to  this  or  some  other  standard,  and  if  expressions  for  the 
probable  errors  can  be  given,  comparisons  can  be  instituted  between 
different  authors  or  different  subjects.  This  the  writers  are  attempting 
in  other  papers. 

9.    Conclusion. 

We  have  tried  in  this  paper  to  indicate  a  sampling  method  of 
estimating  the  size  of  writing  vocabularies,  and  of  analysing  the  vocabu- 
lary into  groups  of  words  of  more  or  less  frequent  use.  The  task  here 
commenced  leads  to  a  long  inquiry  which  may  turn  out  to  be  fruitless; 
for  the  probable  errors  are  undoubtedly  large  and  the  size  of  sample 
required  may  prove  enormous.  But  even  in  that  case  it  may  be  of 
use  in  exposing  the  vagueness  of  ordinary  estimates  of  vocabulary, 
while  if  the  method  should  prove  to  be  practicable  it  would  open  up  an 
interesting  province  of  research.  In 'particular  the  writers  hope  to 
apply  it  to  a  comparison  of  the  recognition  and  expression  vocabularies 
of  children. 
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APPENDIX  I. 

Pboof  of  the  initial  proposition. 

1.    Binomial  Form. 

Let  N  =  no.  of  different  objects,  all  of  which  have  the  same  chance 
of  being  selected  on  any  occasion. 
X  =  no.  of  selections  made. 

y  =  no.  of  different  objects  revealed  after  x  selections. 
Consider  by  two  distinct  and  separate  methods  the  chance  of  any 
one  object  remaining  imchosen. 

(a)    The  chance  of  an  object  being  chosen  in  one  selection  is  -^ . 
The  chance  of  an  object  being  unchosen  in  one  sdection  is  fl  —  ^  j. 

The  chance  of  an  object  being  unchosen  in  x  selections  is  f  1  —  ^  j  . 

(6)    After  x  selections  have  been  made,  y  different  objects  are 
revealed  and  N  —  y  therefore  remain  unchosen. 

The  chance  of  any  object  remaining  imchosen  is  therefore  — «-^ . 

Two  expressions  are  now  found  for  the  same  quantity,  and  equating 
tiiese  we  get: 

N    "V     NJ' 
whence  y  =  N  \l —  ll  —  j^j  > . 

2.    Exponential  Form. 
Let  N,  X,  y  have  the  same  meaning  as  before,  and  in  addition  let 
f/' «  the  number  of  objects  remaining  unchosen.    Then 

y  +  y'^N. 
If  after  x  selections  an  additional  selection  is  made,  the  chance  of 

a  new  word  being  revealed  is  ^ . 

Hence  ^  is  the  decrease  in  y',  produced  by  unit  increase  in  x. 
Therefore  assiuning  the  possibility  of  infinitesimal  increments, 

dx~     N' 

whence  y'=^Ke   ^. 

5—2 
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column  be  of  unit  length.  Each  column  is  therefore  made  up  of  as 
many  unit  squares  as  there  are  words  in  the  group  it  represents.  The 
area  of  the  whole  figure  is  2n  =  N,  the  total  vocabulary.  We  may 
then  think  of  each  separate  word  occupying  its  own  particular  square 
and  the  act  of  choosing  a  word  may  be  compared  with  a  shot  piercing 
the  square  which  represents  that  word.  In  order  to  allow  for  weights 
the  figure  must  be  modified,  so  that  a  word  of  weight  10  may  possess 
ten  times  the  chance  of  being  reached  by  a  random  shot.  Fig.  3  (6) 
will  satisfy  these  conditions,  where  the  height  of  each  column  is  the 
same  as  before  but  the  base  has  expanded  to  a  length  representing  the 
weight  of  each  group  respectively.  A  word  of  weight  10  for  example 
now  occupies  a  horizontal  row  equal  to  10  squares.  The  area  of  this 
figure  is  J^nw, 

Now  let  the  area  enclosed  by  Fig.  3  (6)  be  subjected  to  a  hail  of 
random  shots.  Let  x  shots  in  all  fall  within  the  whole  area.  Then 
the  most  probable  number  of  shots  to  strike  the  rth  column  is 

_  Area  of  rth  column        _  n^Wr 
^  ~~         Total  area  ~  ^nw 

Within  this  column  each  row  has  an  equal  chance  of  being  struck 
so  that  to  find  the  number  of  rows  pierced  at  least  once  we  can  apply 
equation  (1) 

y,  =  n^(l-6   ^), 
which  on  substituting  for  x^  becomes 

y,  =  n,(l-6"2"«'). 

This  gives  the  number  of  different  words  y^  which  are  revealed  in  the 
rth  column.    The  total  number  of  words  revealed  is  therefore 

y=yi  +  yi+-+yr+...  etc. 

=  »,(!- 6"^  +  »j (1  - e"^'*'^)  +  ...  etc. 

If  we  extend  the  system  of  weights  until  every  word  is  given  its 
own  particular  weight,  this  becomes 

t0BC 

y  =  S(l-e"^). 
where  each  summation  is  over  the  whole  vocabidary  of  N  words. 


(Manuaoripl  received  20  June  1915.) 
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FACTORS  IX  THE  MENTAL  PROCESSES  OF 
SCHOOL  CHILDREN^. 

U.    ON  THE  NATURE  OF  THE  SPECIFIC  MENTAL  FACTORS'. 

By    N.    CAREY. 
(From  the  Ptyeheiogieai  Laboratory,  Vnivernltf  CoOege,  London.) 

1.    Theorie$  and  PrMema. 


(i)     ImindueUmi, 

(ii)     Formal  Training  Theory. 

(iii)    ^Content'  Theory. 

(iv)     Theory  cf  a  general  factor. 

(v)     PrMem9. 

2. 

Mtihods. 

3. 

Previous  Researches. 

(i)     By  the  'transference"  method. 

(ii)     By  the  correlational  method. 

4. 

5. 

ResylU. 

(i)      Procedure. 

(ii)     Correlational  gronps  cf  tests  cf  similar  act  bfd 

different  content. 

(iii)     CorrdatioHal  grwtps  of  tests  of  sim Har  content  but 

different  act. 

(iv)    Other  groups. 

(v)     CoHchisions. 

1.    Introduction. — Theorics  and  Problsms. 

(L  common  yiew  of  the  eonstitutioii  of  our  mental  life  is  that 
ge  deiived  through  the  medium  of  the  senses  is  made  use  of 
in  general  actixities  of  the  mind,  such  as  memoiising,  discrimi- 
observation,  reasoning,  etc.    These  general  activities  are  not 

i;»  approvt<d  for  the  doi;rr«  of  IXvtor  of  Sckxice  in  the  VnxYtrstj  of  London 
^Uon  I  «*  this  Jrmmok  vn,  Purt  4^  4S1 
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r^arded  as  bdng  entirely  independent  of  each  other;  one  may  involve 
another.  Thus,  for  example,  success  in  discrimination  is  dependent 
upon  the  degree  of  active  attention.  Training  in  one  activity  will  also 
result  in  the  training  of  any  other  activity  involved.  Thus  in  training 
the  power  of  memorising,  other  general  activities  such  as  attention, 
observation,  volition,  etc.  are  trained. 

According  to  this  view  psychoses  may  be  classified  according  to 
sense  material  (content)  or  according  to  mental  activity  (act).  From 
a  classification  according  to  content — visual,  auditory,  kinaesthetic,  etc. 
— results  the  classification  of  individuals  as  eye-minded,  ear-minded, 
muade-minded,  etc.  From  a  classification  according  to  the  form  of 
operation  of  the  mental  act  involved — discrimination,  memorising, 
reasoning,  etc. — ^individuals  are  described  as  possessing  good  powers  of 
discriminating,  memorising,  reasoning,  etc. 

(ii)  Methods  of  training  have  varied  according  to  the  mental 
classification  recognised.  For  many  years  certain  subjects  have  been 
taught  because  they  involve  certain  of  the  general  activities,  such  as 
reasoning  or  observation.  The  value  of  the  content  as  such  has  been 
ignored,  it  being  assumed  that  if  a  general  activity  is  improved  with 
regard  to  one  content,  it  will  also  be  improved  with  regard  to  another. 
(Formal  training  theory.) 

(iii)  Within  more  recent  years  schools  have  arisen  where  the  value 
of  the  subjects  taught  is  judged  according  to  content  and  not  according 
to  4he  mental  operation  involved.  In  these  schools  it  is  maintained 
that  there  is  no  transfer  of  training  from  one  content  to  another,  that 
^one  thing  cannot  be  taught  by  teaching  another,"  and  that  therefore 
the  subjects  for  instruction  must  be  chosen  for  the  usefulness  or 
desirability  of  their  content.     (* Content'  theory.) 

(iv)  Still  more  recently  another  theory  has  been  brought  forward 
which,  although  quite  different  in  many  respects  from  the  other  two, 
yet  from  certain  points  of  view  may  be  regarded  as  intermediate  between 
them.  This  theory  posits  the  existence  of  a  general  factor  (g),  which 
has  been  conceived  as  a  fund  of  ^intellective  energy^"  available  in  all 
the  higher  mental  processes.  An  individual  possessing  a  large  fund  of 
"intellective  energy"  will  give  signs  of  high  general  ability.  The 
general  factor,  however,  will  not  explain  all  mental  phenomena.  It  is 
often  found  that  children  of  recognised  high  general  ability  fail  to  do 
themselves  justice  in  individual  subjects  such  as  music,  drawing  or 
arithmetic;    while  children  of  low  general  ability  often  excel  in  one 

^  Hart  and  Spearman,  ^^Qeneral  Ability,**  this  Journal,  v.  Part  i. 
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particular  subject.  The  theory  of  a  general  factor  must  therefore  be 
supplemented  by  a  theory  of  specific  factors. 

(v)  Already  a  considerable  number  of  investigations  have  been 
made  in  order  to  discover  the  best  means  of  measuring  individual 
general  abiUty.  But  in  order  to  make  the  best  use  of  any  such  know- 
ledge for  educational  purposes,  it  is  also  necessary  to  know  as  much 
as  possible  of  individual  specific  abilities.  Before,  however,  we  are 
able  to  make  any  quantitative  measurements  of  specific  abilities,  they 
must  be  investigated  from  a  qualitative  point  of  view,  that  is,  their 
nature,  range  and  relations  must  be  determined.  Are  they  of  the  nature 
of  act,  or  content,  or  both  ?  If  of  act,  then  the  formal  training  theory 
still  holds  good ;  if  of  content,  then  the  materialistic  theory ;  if  of  both, 
both  theories  are  partly  true,  a  point  of  view  put  forward  by  Prof. 
Spearman  in  his  paper  on  "  QuaUfied  and  UnquaUfied  Formal  Training^." 

The  present  section  is  an  endeavour  to  gain  some  knowledge  of 
the  nature  of  specific  mental  abiUties. 


2.    Methods. 

Many  classifications  used  in  psychology  are  merely  descriptive  ones, 
and  it  does  not  follow  that  because  two  mental  processes  come  under 
the  same  heading  there  is  necessarily  a  fimctional  relation  between  them. 
Thus,  for  example,  the  seeing  of  a  colour,  and  the  hearing  of  a  tone,  will 
both  come  under  the  heading  of  perception,  but  it  cannot  be  asserted 
on  this  account  that  an  adept  at  colour  perception  will  be  an  adept  in 
perceiving  tones.  A  judgment  concerning  the  length  of  a  line,  and  a 
judgment  with  regard  to  the  length  of  time  the  war  is  likely  to  last, 
may  for  descriptive  purposes  come  under  the  same  heading,  namely 
judgment,  but  it  does  not  follow  that  an  individual  who  judges  correctly 
in  the  first  case  will  also  do  so  in  the  second. 

In  order  to  determine  the  existence  of  a  functional  relation  or 
specific  factor  between  any  two  abilities,  two  methods  may  be  employed. 
The  first  method,  the  dynamic,  is  that  of  determining  whether  practice 
in  one  ability  brings  about  improvement  in  the  other.  If  practice  in  the 
one  results  in  improvement  in  the  other,  a  fimctional  relation  or  specific 
factor  exists  between  the  abiUties.  The  extent  of  the  relationship  or 
the  size  of  the  specific  factor  will  be  indicated  by  the  amount  of 
transference. 

^  J<mr.  of  Exp,  Ped.  1914. 
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The  second  method,  the  static,  is  that  of  determining  the  degree 
of  correlation  between  the  two  abilities^.  A  high  correlation,  however, 
cannot  at  once  be  interpreted  as  indicative  of  the  existence  of  a  functional 
relation  or  specific  factor.  A  positive  correlation  may  be  due  to  the 
general  factor,  a  specific  factor,  or  to  both.  On  the  other  hand,  zero 
correlation  always  gives  information  concerning  both  factors,  that  is, 
that  they  are  both  non-existent.  In  this  second  method  then,  before 
drawing  apy  conclusions,  it  is  necessary  to  eliminate  g, 

3.    Previous  Researches. 

(i)  Not  imtil  quite  recently  have  experimental  investigations  been 
made  concerning  the  various  theories  upon  which  educational  practice 
has  been  based.  Of  those  which  have  been  carried  out  a  large  proportion 
have  been  concerned  with  the  transference  of  training  in  the  domain 
of  memory.  A  detailed  and  x^ritical  account  of  the  most  important 
of  these  is  given  by  Dr  Sleight  in  "Memory  and  Formal  Training" 
(this  Journal^  1911,  p.  389).  Meumann  and  Ebert,  Fracker  and 
Winch  had  all  found  transference  of  training  from  the  memorising  of 
one  kind  of  material  to  the  memorising  of  another  kind.  From  these 
results  it  had  been  concluded  that  there  is  something  of  the  nature  of 
a  general  memory  function,  a  specific  factor  which  is  not  content. 
Dr  Sleight,  after  criticising  these  researches,  made  another  investigation 
into  this  same  question  (p.  402).  His  results,  however,  did  not  corro- 
borate those  of  the  above-mentioned  investigators.  He  found  that 
instead  of  a  general  memory  function,  there  is  a  large  number  of 
unrelated  memories.  Transference  only  occurs  when  there  is  some 
common  separable  element,  such  as  specific  forms  of  attention,  imagery, 
rhythm.  Small  differences  in  procedure  may  bring  about  a  great  loss 
of  transfer.  Very  briefly,  according  to  Dr  Sleight's  results,  there  is  no 
general  memory  function,  and  common  factors  which  may  occur  in  the 
various  special  memories  are  very  limited  in  their  effects,  and  may  be 
either  of  the  nature  of  act  or  content. 

(ii)  The  number  of  investigations  into  the  nature  of  specific 
abilities  by  the  method  of  correlating  the  results  of  tests  is  small.  An 
account  of  the  earUer  of  these  is  given  by  Prof.  Spearman  in  "  General 
Intelligence,"  Amer,  J,  of  Psych.  1904,  pp.  206-219,  and  as  he  points 

^  OoBceming  static  and  djmamic  correlation  see  C.  Spearman,  ** General  Intelligenoe,** 
Amtr,  J,  of  Psych.  1904,  216. 
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out,  all  the  results  except  those  of  Wissler  are  valueless  owing  to  the 
lack  of  an  adequate  system  of  investigation.  Not  only  was  there  no 
method  of  determining  the  value  and  accuracy  of  a  correlation,  there 
was  none  for  discriminating  between  the  general  factor  and  specific 
common  factor.  It  is  only  during  the  last  few  years  that  suitable 
mathematical  methods  have  been  available  for  the  treatment  of  any 
results  obtained.  Up  to  the  present  these  methods  have  chiefly  been 
used  in  order  to  establish  the  existence  of  a  general  factor  and  littie 
attention  has  been  paid  to  specific  factors. 

In  1909  Thomdike  published  some  correlations  obtained  between 
accuracy  of  sensory  discrimination  and  general  intelligence^.  There 
were  two  discrimination  tests  which  measured  accuracy  in  drawing  lines 
and  accuracy  in  making  up  weights.  The  correlations  of  both  these 
tests  with  general  intelligence  were  low,  namely  '15  and  '25  respectively, 
but  the  correlation  between  the  two  tests  themselves  was  '50.  Before 
the  carrying  out  of  these  tests  Thomdike  was  of  the  ojHnion  that  the 
mind  is  the  sum  total  of  countless  particular  capacities,  each  of  which 
is  to  some  extent  independent  of  the  others,  and  must  be  to  some 
extent  educated  by  itself*.  Afterwards,  however,  he  suggested  that 
there  are  three  '"levels"  of  mental  activity,  namely,  sensitivity,  associa- 
tion, and  analysis'.  Performances  belonging  to  the  same  level  would 
correlate  more  highly  than  performances  belonging  to  different  levels. 
His  reason  for  thus  changing  his  view  is  that,  in  the  case  of  the  tests 
mentioned  above,  the  correlation  between  the  tests  themselves  is  much 
higher  than  either  of  them  with  general  intelligence^.  He  also  quotes 
another  instance  in  which  the  inter-correlation  between  efficiency  in 
marking  out  ^i's,  the  finding  of  circles,  hexagons  or  isosceles  triangles 
among  geometrical  figures,  the  finding  of  misspelled  words,  are  higher 
than  th^  correlations  with  general  intelligence.  Although  perform- 
ances belonging  to  the  same  level  correlate  more  highly  than 
performances  belonging  to  different  levels,  Thomdike  points  out  that 
such  correlation  is  not  necessarily  very  high,  particularly  in  the  sensi- 
tivity group.  That  which  causes  correlation  between  two  performances 
of  the  same  level  is  of  the  nature  of  act;  for  Thomdike  says  that  any 

^  Thomdike,  lAy  aod  Dcmi,  "The  reUikm  of  aconraoy  in  aenaory  diecriiiiiiittUon  to 
gefiend  inteUigeooe,"  Amtit.  J.  t^  P^ycA.  1900,  36S. 

*  PrimeipleB  of  Teaching,  CSiapter  oq  FornuU  DiscipUne. 

*  Edwi,  Psyek,  1910,  191. 

*  The  higher  ooneUiMm  between  these  two  tests  may  be  doe  to  the  motor  factor, 
the  existence  of  which  has  been  proyed  with  regard  to  the  school  sobjeets. 
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one  of  the  sengitivities  ''would  relate  very  loosely  to  the  associative 
or  analytical  functions,  even  when  busied  with  data  from  the  same 
sense."    Similarity  of  content  is  evidently  not  important. 

With  regard  to  the  general  factor,  Thomdike  absolutely  denies  its 
existence  on  account  of  the  low  correlations  of  general  intelligence  as 
estimated  by  teachers  with  any  of  the  tests  which  have  been  mentioned, 
even  after  the  correction  formulae  of  Prof.  Spearman  have  been  applied^. 
These  low  correlations  alone,  however,  cannot  be  taken  as  proving  the 
non-existence  of  the  general  factor.  Suppose  any  two  performances 
actually  to  involve  jr,  the  correlation  between  them  will  not  be  1*00 
until  the  influence  of  all  specific  factors  has  been  eliminated. 


4.    The  Experiments. 

The  researcli  of  which  an  account  will  now  be  given  was  carried  out 
in  five  classes  of  the  senior  department  of  a  London  County  Council 
elementary  school.    Four  classes  were  of  girls,  and  one  of  boys. 

The  tests  used  fall  into  six  groups.  The  first  group  consists  of 
seven  tests  in  discrimination  of  (1)  the  pitch  of  musical  notes,  (2)  the 
rate  of  ticking  of  a  metronome,  (3)  musical  phrases,  (4)  various  shades 
of  yellow,  (5)  the  size  of  angles,  (6)  patterns,  (7)  groups  of  colours. 
The  second  group  consists  of  memory  testa  in  the  same  seven  kinds  of 
sense  material.  In  the  third  are  three  verbal  memory  tests ;  the  first 
auditory,  the  second  auditory-motor,  and  the  third  visual.  The  fourth 
group  comprises  the  school  subjects,  marks  for  each  of  which  were 
obtained  from  weekly  and  terminal  tests.  In  the  fifth  group  are  four 
estimates  of  the  scholastic  intelligence,  practical  inteUigence,  pains- 
taking, and  social  status  of  the  children  tested,  drawn  up  by  two  or 
more  teachers.  The  sixth  group  consists  of  two  tests  calculated  to 
measure  the  general  factor.  In  the  first  a  number  of  words  were  read 
off  at  a  given  rate,  and  the  children  were  required  to  write  down  their 
oppofiites.  In  the  second  they  were  required  to  rearrange  certain  words 
into  sentences.  For  the  details  of  the  tests  in  these  six  groups,  the 
reader  is  referred  to  the  paper  on  "Visual  and  auditory  imagery," 
this  JoumcHj  vii.  p.  460. 

In  addition  to  the  tests  mentioned  above,  three  other  verbal  memory 

*  Thomdike,  Lay  and  Dean,  Op,  eit,  367.  C.  Spearman,  *' General  intelligence 
objeeUvely  determined  and  measured,**  Atner,  J,  of  Psych,  April  1904,  xv.  No.  2. 
See  aim  Thomdike,  Bduc,  Psych,  m.  363-6. 
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tests  were  given.  In  the  first  of  these  three  tests,  four  series  of  ten 
words  were  drawn  up.  The  first  series  consisted  of  the  names  of  foods, 
the  second  of  articles  of  dress,  the  third  of  articles  of  furniture,  and  the 
fourth  of  animals.  These  series  were  read  out  at  a  given  rate,  the 
children  repeating  each  word  after  the  experimenter.  Each  series  was 
read  three  times  before  passing  on  to  the  next.  At  the  end  of  the  fourth 
series,  the  children  were  asked  to  write  down  as  many  of  the  first  series 
as  they  could  remember,  and  then  similarly  of  the  second,  third  and 
fourth  series  in  order.  It  should  be  noted  that  it  was  found  very  difficult 
to  obtain  reliable  results  in  this  test.  After  three  repetitions  the 
rehability  was  only  '42.  It  will  be  referred  to  as  the  associated  verbal 
memory  test. 

The  second  test  was  a  test  of  memory  of  meaning.  A  short  story 
was  read  through  twice,  the  children  repeating  it.  At  the  end  of  the 
second  repetition  they  were  asked  to  write  out  as  much  of  it  as  they 
could  remember.  This  process  was  repeated  four  times  in  order  to 
obtain  reliable  measurements. 

The  material  for  the  third  test  consisted  of  series  of  words  (concrete 
nouns)  with  particular  numbers  attached  to  each  word.  The  words 
with  their  numbers  were  read  three  times,  the  children  repeating,  but 
with  each  repetition  the  order  of  the  series  was  varied.  At  the  end  of 
the  third  reading,  the  experimenter  read  the  words  in  a  certain  order, 
one  at  a  time,  while  the  children  were  required  to  write  down  the  number 
attached  to  each  word.  The  test  was  repeated  with  six  series  of 
increasing  difficulty;  the  first  contained  three  words,  the  second  and 
third,  four ;  the  fourth  and  fifth,  five ;  and  the  sixth,  six  words.  This, 
for  want  of  a  better  name,  will  be  called  the  mechanical  memory  test. 

Besides  the  seven  sensory  discrimination  tests,  three  tests  in  the 
discrimination  of  the  thickness  of  wire,  the  size  of  balls  and  the  weight 
of  Oalton  cartridges  were  carried  out.  The  three  sets  of  marks  obtained 
were  pooled  and  the  results  are  given  imder  the  heading  of  tactile 
discrimination.  The  corresponding  memory  tests  were  carried  out,  but 
as  these  showed  an  extremely  low  reliabiUty  coefficient  the  results  will 
not  be  given. 

These  three  verbal  memory  tests  and  the  tactile  discrimination  test 
were  only  carried  out  in  two  classes,  namely,  standards  II  and  V. 
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5.    Results. 

(i)  Procedure.  At  the  completion  of  the  experiments,  all  tests  for 
each  class  were  inter-correlated  and  finally  the  results  of  the  five  tables 
thus  obtained  were  averaged  to  form  one  table^.  This  table  is  not 
given  completely,  but  has  been  divided  into  various  groups  1-13,  in 
order  to  fadUtate  examination.  All  the  coefficients  in  each  group  are 
corrected  for  unreUabiUty. 

In  the  remaining  tables  which  are  given,  the  tests  in  certain  of  the 
groups  have  been  pooled.  The  details  of  the  pooUng  are  given  on 
p.  483  of  the  paper  on  "  Imagery."  In  Table  XIV  are  the  inter-corre- 
lations between  these  pooled  tests.  In  considering  the  individual 
correlations  in  this  table,  it  is  desirable  to  determine  how  much  of  each 
correlation  is  due  to  the  general  factor,  and  how  much  to  specific 
factors.  The  correlation  of  each  test  with  g  was  determined  by  means 
of  the  formula 


where  x  is  the  performance  whose  correlation  with  g  is  desired,  and 
a  and  b  are  two  performances  whose  correlation  with  one  another 
and  with  x  is  due  to  g  only'.  In  working  out  each  coefficient,  as 
many  pairs  of  tests  as  possible  corresponding  to  a  and  6  were  made 
use  of,  and  the  average  result  taken  as  the  true  one.  Thus  in  deter- 
mining the  correlation  between  auditory  memory  and  g  the  following 
pairs  of  tests  were  used :  opposites  and  drawings,  opposites  and  holes, 
sentences  and  drawings,  sentences  and  holes,  scholastic  intelUgence  (S.I.) 
and  holes,  S.I.  and  opposites,  S.I.  and  drawings,  S.I.  and  sentences, 
verbal  memory  and  sentences,  verbal  memory  and  drawings,  verbal 
memory  and  holes,  verbal  memory  and  S.I. — altogether  twelve  pairs. 
The  correlation  of  each  performance  with  y,  calculated  in  this  way,  is 
given  in  Table  XV.  By  means  of  these  and  Yule's  formula  for  partial 
corrdations',  the  correlation  due  to  ^  in  the  coefficients  of  Table  XIV 
can  be  eliminated  and  the  specific  correlations  determined.  These  last 
are  given  in  Table  XVI. 

(ii)    Correlational  groups  of  tests  of  similar  act  but  different  content. 
The  most  distinct  groups  of  this  kind  are  the  sensory  discrimination  and 

^  For  details  of  method  see  *'Vi8iia]  and  auditory  imagery,*'  this   Journal,   vn. 
Pt4,469. 

*  The  proof  of  this  formula  is  given  in  *' Mental  tosts  of  Dementia**  by  Hart  and 
Spearman,  Journal  of  Abnormal  Psychology,  1914,  24. 

*  InkoduOion  to  the  Theory  of  Statietks,  236. 
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the  sensory  memory  groups  (Tables  I  and  II).  Let  us  consider  the 
first.  The  vertical  and  horizontal  double  lines  divide  the  table  into 
three  groups  A,  B  and  C.  Groups  A  and  6  consist  of  the  inter-corrda- 
tions  between  the  auditory  and  visual  tests  respectively,  while  group  C 
consists  of  the  correlations  of  the  auditory  with  the  visual  tests.  The 
average  correlations  of  the  three  groups  A,  B  and  C  are  '65,  -20  and  '19 
respectively.  The  average  of  group  A  is  considerably  larger  than  that 
of  group  C,  and  indicates  a  fairly  large  specific  auditory  factor^.  This 
is  not  the  case,  however,  with  the  visual  group  B ;  and  as  this  might  be 
attributed  to  the  unsatisfactory  reliability  of  the  visual  tests,  the  colour 
and  angle  tests  were  repeated  in  two  classes  by  the  second  method 
described  on  p.  66  of  "An  improved  colour-wheel,"  this  Journal, 
May  1914.  However,  the  correlation  was  again  very  low,  only  •12. 
An  auditory  factor  evidently  has  a  wider  range  than  a  visual. 

TABLE    I.    Sensory  Discrimination  (inter-correlations). 


Pitch 

Rate 

1 

1! 

Music      YeUow 

Angles 

Patterns 

1  CSolour 
groups 

Pitch 

•70 

•71 

i     035 

•64       1     ^04 
045     1      101 

•21 
-070 

-•06 
091 

•09 
'079 

Rate 

- 

'     -44 

•60 
057 

•42 

085 

•41 
'072 

•09 
106 

•04 
096 

Mado 

— 

1 

•57 

•08 
'128 

•34 
081 

•38 

085 

•21 
093 

Yellow 

— 

z^ 

•52 

•13 

'108 

•06 
141 

33      1 

•098 

Angles 

— 

1       _ 

•4* 

•^v 

•33      , 

— 

1       — 

107 

098 

Patterns 

z 



1    - 

•86 

•36 
'098 

Ck>lour 







— 

— 



•88 

groups 

"~~ 

~~* 

" 

■    ~ 

~ 

^ 

^ 

8 


Figures  in  heavy  type = reliability  coefficients. 
Average  of  total  group  =  -26  ±  '019, 
Average  of  group  A       =  '66  ±  -026. 

„        „  B       ='2X>±'044, 

„        „  C       ='l^±'026, 

^  The  larger  value  for  group  A  cannot  be  explained  by  supposing  the  auditory  per- 
formance to  depend  more  than  the  visual  one  upon  g,  for  Table  XV  shows  the  contrary. 
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TABLE    II.    Sensory  Memory  {inter-correkUions), 


Pitch 

Rate 

Mosio 

YcUow 

Angles 

Patterns 

Coloiir 
groups 

Pitch 

-58 

•36 
063 

•56 
068 

•36 

'088 

•26 
075 

•30 
071 

•10 
071 

Rate 



•57 

•36 
07$ 

•38 
086 

•66 
043 

•46 
'062 

•40 
060 

MUBIO 

— 

— 

•52 

•27 
149 

•24 
'084 

•33 
072 

•41 
071 

YeUow 



__ 

— 

•45 

•41 

'088 

•43 

095 

•34 

'087 

Angles 

— 

— 

— 

— 

•50 

•60 
081 

•47 
055 

Patterns 

— 

— 

— 

— 

— 

•69 

•61 
'048 

Oolour 











•62 

groups 

— 

^— 

— 

^— 

— 

"" 

~— 

B 


Average  of  total  group  =  ^39  ±  '017. 

Average  of  group  A       =  -42  ±  '033, 

„         B     ='4S±'031. 

C     ='36  ±023, 

In  Table  XIV  the  results  of  the  visual  and  auditory  discrimination 
groups  of  tests  have  been  pooled.  The  inter-correlations  between  them 
and  the  tactile  discrimination  group  are  distinguished  by  being 
surrounded  by  heavy  lines.  The  correlations  of  Table  XIV  include 
both  the  general  and  specific  factors.  In  Table  XV  are  the  correlations 
of  the  three  groups  with  g.  The  highest  in  the  discrimination  group 
of  Table  XIV  is  '26,  that  between  the  visual  and  auditory  groups.  After 
the  elimination  of  g,  however,  this  is  reduced  to  -07  (Table  XVI). 
The  average  correlation  between  the  three  kinds  of  discrimination  is, 
on  eUmination  of  g,  only  •03.  The  conclusion^  to  be  drawn  from 
Tables  I,  XIV,  XV  and  XVI,  with  regard  to  discrimination,  are,  that 
there  is  no  such  factor  as  discrimination  in  general  apart  from  g^; 
that  a  specific  factor  determiniug  the  ability  to  discriminate  only  occurs 

^  The  statement  that  there  is  no  such  ^tor  as  discrimmation  in  general  apart  from 
g  must  not  be  taken  to  mean  that  there  is  no  specific  discrimination  factor,  but  that 
there  are  a  number  of  such  factors  of  very  limited  range.  Nor  must  it  be  taken  to  mean 
that  the  discrimination  factor  is  necessarily  included  in  g.  Our  ideas  as  to  the  nature 
of  g  mnst  of  necessity  be  vague  until  further  investigations  have  been  made. 
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Table  XVI,  and  the  fact  that  the  averages  for  the  three  groups  are 
much  more  alike  than  is  the  case  with  discrimination^  seem  to  indicate 
that  there  is  a  factor— not  very  large,  it  is  true — which  afEects  the 
whole   group,  that  is,  that  there  is  a  small  general  memory  factor. 
This  lias  already  been  noted  by  both  Burt  and  Abelson.    The  specific 
correl^ttions  of  auditory  and  visual  memory  (Table  XVI)  average  -16. 
This  is  a  low  figure ;  but  no  other  tests  give  a  higher  specific  correlation 
^tn  Verbal  memory.    Hence  this  also  agrees  with  the  existence  of  a  very 
8niall   ^neral  memory  factor, 
i  Tile  correlations  of  the  individual  tests  of  the  verbal  memory  group 

'  ^*^    t;lie  individual  tests  of  the  sensory  discrimination  and  sensory 

I  meoaory  groups  were  worked  out  (Tables  III  and  IV);  but  there  does 

^^^    BQem  to  be  any  tendency  for  visual  verbal  memory  to  correlate 
I  I^rtioxilarly  with  the  visual  tests  in  the  other  two  groups;  nor  do  the 

*ttctit;oiy  verbal  tests  correlate  especially  with  the  other  auditory  tests, 
except  in  the  memory  group  (Table  IV)  where  the  correlations  of  the 
^^  Auditory  verbal  tests  are  distinctly  higher  with  memory  of  pitch, 
^*^>  ^nd  musical  phrases,  than  is  the  case  with  the  visual  verbal  memory 
^^  The  average  correlation  of  Table  III  is  -12,  while  that  of  Table  IV 
^  *^1,  again  indicating  the  existence  of  a  very  small  general  memory 
factor. 

(iii)    Correlational  groups  of  tests  of  similar  content  bid  different  act. 

j^^T^  are  two  distinct  groups  of  this  kind  and  their  correlations  are 

^^^*^  in  Tables  V  and  VI.    Table  V  consists  of  the  correlations  between 

^^    B«nsory  discrimination  and  the  sensory  memory  groups  of  tests. 

.     l^^e  been  divided  into  groups  similar  to  those  of  Tables  I  and  II. 

giroup  A  are  the  correlations  between  the  auditory  discrimination 

.  ^    the  auditory  memory  tests.     In  group  B  are  those  between  the 

^^^1  discrimination  and  the  visual  memory  tests.     Group  C  consists 

'^l^^  correlations  between  the  auditory  discrimination  and  the  visual 

"?|^^**^f>iy  tests,  and  group  D  of  those  between  the  auditory  memory  and 

^     ^visual  discrimination  tests.    The  figures  in  heavy  type  are  the 

^^^lations  between  corresponding  tests  in  discrimination  and  memory; 

*'?•    the  first  one  is  between  discrimination  of  pitch  and  memory  of 

^  *^l^   In  the  heavy  type  correlations  only  is  the  content  absolutely  the 

^^^e.    The  following  figures  are  the  averages  for  the  four  groups : 

A  =  -34, 

B  =  -29, 

j  C  =  -18, 

D  =  -29. 
J.  of  PAyoh.  Yin  6 
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TABLE    V.    Sensory  Discrimination  and  Sensory  Memory. 


Pitch 

Rate 

Music 

YeUow 

Angles 

Patterns 

Colour 

M 

M 

M 

M 

M 

M 

groups 

Pitch 
D 

•85 

067 

•12 
070 

•63 
060 

•03 

'      093 

•03 
073 

•00 
076 

•02 
069 

Rate 
D 

•16 

'088 

•88 

072 

•40 
052 

1     -23 
104 

•08 
'085 

•32 
080 

•19 
'078 

Musio 
D 

•44 

'068 

•23 
'080 

•57 

055 

'      60 

1     082 

1 

•12 
086 

•21 
'078 

•36 
070 

YeUow 
D 

•27 
089 

•63 
068 

- 

•58 
081 

•80 

095 

•31 
098 

•31 
101 

•26 
'089 

Angles 

-•02 
082 

•12 
081 

•20 
'095 

•39 
,     094 

•14 

085 

•07 
-085 

•16 
077 

Patterns 
D 

•28 
'091 

•34 
091 

•31 
095 

•29 
141 

•34 
091 

•85 

087 

-41 

084 

Colour 

groups 

D 

•06 
086 

•49 
068 

•30 
093 

•33 
105 

•38 
084 

•19 
091 

•46 

066 

B 


Average  of  total  group 

Average  of  group  A 

ft        >»         B 

M         »t  C 

D 


=  '21  ±012. 
=  'U±'023. 
=  '29  ±024. 
=  'IS±'023. 
=  '29  ±025, 


Average  of  oblique  coL  (in  heavy  type)  ='^±'025. 
„  „  aud.  ='ZS±'039. 

,.  vis.  = '31  ±'024. 

The  average  for  the  whole  group  is  -27,  and  the  average  for  the  obKque 
column  in  heavy  type  is  -34. 

It  might  reasonably  have  been  expected  that  the  averages  of  groups 
A  and  B  would  have  been  higher  than  those  of  C  and  D.  But  this  is 
true  only  in  the  case  of  group  C,  and  then  the  difference  is  only  a  slight 
one.  The  average  of  the  oblique  column  is  surprisingly  small ;  and,  as 
the  chief  difference  between  the  discrimination  and  the  corresponding 
memory  test  was  in  the  time  interval  between  observing  and  recognising 
the  object  presented,  the  lowness  of  correlation  is  mostly  due  to  the 
dominant  influence'  of  this  time  interval. 

The  correlations  between  the  pooled  discrimination  and  memory 
groups  in  Tables  XIV  and  XVI  are  enclosed  in  a  square.     It  will  be 
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seen  from  Table  XVl  that  there  is  a  small  correlation  between  the 
discrimination  and  memory  tests  of  the  same  sense,  but  practically  none 
when  they  are  different. 

In  sensory  discrimination  and  memory,  therefore,  content  may  be 
the  cause  of  a  specific  correlation,  but  its  influence  is  very  much  smaller 
dian  might  be  expected  a  priori. 

TABLE    VI.     Verbal  Memory  (inter-correlations). 


Aud.  motor 

Visual 

Auditory 

Auditory 
motor 

.70 

•62 
049 

•76 
045 

Visual 

— 

.70 

•S2 
'021 

Auditory 

— 

— 

•69 

Table  VI  consists  of  the  correlations  between  the  auditory  motor, 
the  visual  and  the  auditory  verbal  memory  tests.  In  all  three  tests 
the  content  is  the  same  and  only  the  presentation  differs.  Variation 
in  the  mode  of  presentation  might  be  expected  to  lead  to  different 
methods  of  procedure  in  learning,  such  as  the  formation  of  different 
tjrpes  of  imagery.  In  such  a  case  it  is  reasonable  to  suppose  that 
that  presentation  which  favours  the  individual's  dominant  type  of 
imagery  will  be  the  most  successful.  If  this  theory  is  true,  differences 
in  mode  of  presentation  would  be  expected  to  cause  considerable 
reduction  in  the  correlations.  This,  however,  is  not  the  case.  Of  the 
three  correlations  two  (*76  and  "82)  are  high,  and  the  other  ('52)  is 
fairiv  high. 

TABLE    VII. 


Class 

Aud.  motor 

Visual  verbal 

Aud.  verbal 

verbal  memory 

memory 

memory 

St    n 

68 

47 

„     V 

— 

66 

60 

„  VII  boys     ... 

61 

66 

61 

„   III 

50 

67 

62 

,.     V  and  VI  ... 

68 

64 

69 

With  regard  to  the  amount  remembered  according  to  the. mode  of 
presentation,  Table  VII  gives  the  average  marks  obtained  in  each  of 

6—2 
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the  three  verbal  memory  tests  for  each  of  the  five  classes  of  children. 
In  every  case  the  result  of  visual  presentation  is  somewhat  superior. 
Now  the  correlation  of  these  three  tests  with  visual  imagery  is  practically 
niU,  but  the  correlations  between  the  tests  themselves  are  high.  These 
facts  show  that  although  the  children  under  these  conditions  evidently 
learn  more  from  visual  presentation,  it  has  nothing  whatever  to  do  with 
their  ability  to  visualise. 

The  results  of  the  experiments  of  Colvin  and  Myers*  also  show  that 
children  learn  more  from  visual  presentation.  They  themselves,  how- 
ever, interpret  their  results  as  indicating  that  the  child,  at  least  until 
the  age  of  ten,  is  predominantly  a  visualiser.  But  this  is  an  imwarranted 
conclusion,  for,  in  the  first  place,  in  selecting  their  tests,  they  assume  that 
memory  is  dependent  upon  imagery,  that  memory  of  a  certain  kind  of 
material  is  indicative  of  the  presence  of  the  corresponding  imagery. 
The  only  way  in  which  to  discover  whether  these  tests  actually  do 
determine  image  type  is  to  correlate  the  results  of  all  the  tests  which 
are  intended  to  determine  a  particular  type,  and  after  eliminating  g 
to  see  if  a  specific  correlation  remains.  If  so,  and  no  other  factor  can 
be  produced  to  accoimt  for  this  specific  correlation,  it  would  be  reasonable 
to  suppose  that  the  factor  was  imagery.  Such  correlations  cannot  be 
determined  from  the  results  of  Colvin  and  Myers  as  given,  for  they  are 
in  the  form  of  class  percentages,  whereas  the  performances  of  each 
individual  are  required.  Another  test  from  which  they  obtained  a 
second  series  of  results  consisted  of  the  reproduction  of  an  auditorily 
presented  story,  involving  three  kinds  of  ideas  supposed  to  call  forth 
visual,  auditory  and  motor  images  respectively.  But  many  of  these 
ideas  might  well  involve  one  kind  of  imagery  as  much  as  another.  For 
example — "Then  he  sprang  at  Mr  Brown"  is  described  as  motor,  but 
it  might  just  as  well  be  visual.  Henmon  also  found  that  superiority 
with  one  form  of  presentation  means  practically  the  same  degree  of 
superiority  with  others.  He  suggests  that  the  closeness  of  the  correla- 
tion is  due  to  the  fact  that  with  practised  adults  (as  his  subjects  were) 
the  natural  method  of  learning  is  the  same,  no  matter  what  the  form 
of  presentation  may  be.  This  also  appears  to  be  true  of  children,  and 
if  so,  matters  are  considerably  simplified.  The  teacher  will  not  have  to 
study  the  most  suitable  mode  of  presentation  for  each  individual  child, 
but  can  consider  the  problem  with  regard  to  the  class  as  a  whole. 

(iv)    Other  groups.    In  Table  VIII  are  given  the  correlations  between 

»  "Visual  and  auditory  imagery,"  this  Journal,  vn.  484,  Table  VI. 
«  Psych,  Review,  Monogr.  Suppl,  n.  1909. 
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the  associated  memory,  memory  of  meaning  and  mechanical  memory 
tests  described  above.    To  these  also  have  been  added  their  correlations 


TABLE    VIIL 

Verbal  Memory  (irUer-correUUuyns). 

Scholastic 
Intelligence 

Auditory 
motor 

Associated 
memory 

Memory  of 
meaning 

Mechanical 
memory 

'    Scholastic 
Int^Ugmice 

•74 

•36 
085 

•20 
095 

•33 
090 

•14 
'108 

Auditoiy 
motor 

— 

•7a 

•44 
081 

•32 
090 

•49 
076 

Aflsociftted 
memory 

— 

— 

•42 

•17 
108 

•44 
'081 

Memory  of 
meaning 

— 

—  ' 

— 

•86 

•30 
103 

Mechanical 







•70 

memory 

— 



— 

~— 

~~~ 

with  auditory  motor  verbal  memory  and  scholastic  inteUigence.  In  all 
five  tests  the  mode  of  presentation  is  the  same,  but  the  content  different. 
It  is  necessary  to  note,  however,  that  it  does  not  follow  because  the 
mode  of  presentation  is  the  same  in  all  five  tests  the  method  of  learning 
will  also  be  similar  in  every  case,  and  for  this  reason  this  group  was  not 
placed  with  the  groups  under  the  second  heading  of  this  section.  All 
the  correlations  of  this  group  are  lower  than  those  of  the  other  verbal 
memory  group  (Table  VI).  The  average  which  is  '36  is  much  nearer 
that  of  the  sensory  memory  group. 

TABLE    IX.     Verbal  Memory  and  School  SuljecU. 


Read. 

Writ. 

Arith. 

SpelL 

Gomp. 

Need. 

Sci. 

Hist. 

Paint. 

Geog. 

Auditory 
motor 

•26 
'085 

•15 

091 

•31 
•075 

•63       -29 
068     '082 

•36 
'087 

•40 
'149 

•35 
168 

•09 
077 

•36 

087 

Visual 

•21        19 
084     '087 

•12 
080 

•20 
'091 

•17 

'086 

•01 
096 

-•08 
'174 

-14 
'182 

•12 
'081 

•16 
095 

Auditory 

•19 
'090 

•24 
'085 

•34 
074 

•24 

'091 

•35 
'079 

•13 
097 

•56 
'125 

•54 
135 

•09 
-076 

•37 
084 

Average  of  Auditory  motor  =  -31  ±  '032. 
„  Visual  ='\(>±'035. 

„  Auditory  =-30±-Wi. 
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Table  IX  considts  of  the  correlaljons  of  each  of  the  verbiJ  memory 
tests  of  Table  VI,  with  each  of  the  school  subjects.  The  figures  given 
below  the  table  are  the  average  correlations  for  each  horizontal  line.    It 

TABLE    X.     Teachers'  Estimates  and  Sensory  Discrimination. 


Pitch 

Rate 

Music 

Ydlow 

Angles 

Patterns 

Colour 
groups 

S.L 

1     -20 

•32 

•49 

•44 

•14 

.» 

—06 

058 

068 

056    1 

-067 

-071 

^88 

077 

P.L 

;    -24 

•30 

•18 

•23 

•28 

-•03 

•04 

1      061 

071 

•074    \ 

112 

069 

-095 

-088 

P.T. 

1     .14 

•00 

•24 

•30 

•20 

•33 

•26 

'     068 

'078 

078    1 

106 

079 

086 

-077 

8.8. 

•19 

-•08 

•21 

•06 

20 

•22 

-•03 

1 

1     '060 

070 

078 

106 

070 

-087 

'078 

Average  of  S.L 

='26±'027. 

»» 

P.I. 

=  n±'081. 

» 

P.T. 

=  '2l  ±080. 

>» 

8.8. 

=  'll±'080. 

TABLE    XI.     Teachers^  Estimates  and  Sensory  Memory. 


\    Pitch 

Rate 

Music 

YeUow 

Angles 

Patterns 

Ck>lour 
groups 

•13 
-066 

8.1. 

•36 
059 

•31 
089 

•30 
062 

•26 
'085 

•23 
064 

•31 
-066 

P.I. 

• 

-04 
096 

•14 
070 

•19 
'081 

•04 
095 

•17 
074 

09 
-076 

•14 
070 

P.T. 

•24 
'066 

•32 
'064 

16 
081 

•26 
092 

•22 
071 

•24 

072 

•26 
065 

8.8. 

1 

•26 
'063 

•21 
064 

•30 
073 

•26 
'086 

•04 
071 

•02 
074 

•00 
068 

Average  of  S.L  =-21  ±-027. 
P.L  ='10  ±031. 
F.T.='24±'02T. 
8.8.  ='11  ±027. 

will  be  observed  that  the  averages  for  the  auditory  tests  are  in  both  cases 
three  times  that  for  the  visual  test.  The  difference  is  an  interesting 
one,  as  much  of  the  teaching  in  elementary  schools  is  done  through  the 
auditory  sense.     The  difference  between  the  visual  and  auditory  tests 
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TABLE    XII.    Teachers'  Estimates  and  Verbal  Memory. 


Auditory  motor 

Viaual 

Auditory 

8.L 

•31 
058 

•29 

'058 

•44 
047 

P.I. 

•20 
06$ 

•24 
064 

•20 

064 

P.T. 

•36 
060 

•28 
060   . 

•34 
058 

S.S. 

•01 
064 

•12 
•061 

•18 
060 

Average  of  S.I.  ='34±-(?33. 
P.I.  =  21  ±-^37. 
P.T.=-32±-(?3¥. 
S.S.  =  10±^(?Jtf. 

TABLE    XIII.     Teachers'  Estimates  and  School  SutjeOs. 


Read. 

Writ. 

Arith. 

SpeU. 

Comp. 

Need. 

ScL 

Hist. 

Paint. 

Qeog. 

8.1. 

•70 
043 

•43 
073 

•72 
037 

•60 
056 

•76 

•038 

•22 
•090 

•77 
•(?tf9 

•93 
•168 

•40 
•061 

•63 
•054 

P.I. 

1 

•38 
081 

•38 
076 

•63 
063 

•30 
083 

•63 
069 

•43 

•(?W 

•01 
180 

•17 
•175 

•38 
•066 

•30 
•(?91 

P.T. 

'21 
'085 

•38 
080 

•49 
065 

•26 

'088 

•46 
•(>6<? 

•21 
•e>97 

•69 
•(?95 

•61 
•146 

•22 
•(?74 

•48 

as. 

•36 
076 

23 

'067 

•27 
•075 

•20 
•(?^5 

•43 
072 

•33 

'086 

•67 
•iW 

•39 
•i52 

•16 
•(?7i 

•69 
065 

Scholastic 

Technical 

subjects 

subjects 

Average  of  S.I.  =-li±030 

•35  ±043 

P.L  ='Z2±044 

•39  ±044 

P.T.=-46±-(?35 

•21  ±047 

S.S.  =-40  ±036 

•24±046 

Technical  subjects = writing,  needlework,  painting. 
Scholastic  subjects = all  those  not  technicaL 

shows  itself  particularly  in  those  subjects  which  are  most  often  taught 
through  the  auditory  sense,  namely,  history,  science,  and  geography. 
Thus  the  correlations  of  science  with  the  auditory  tests  are  -40  and  '56 
as  against  —  *08  with  the  visual  test.  Table  VII  shows  that  children 
learn  more  by  visual  than  by  auditory  presentation.    The  correlations 
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TABLE   XIV. 


SchoL 
int. 

Pract. 
int. 

Pains- 
taking 

•64 
037 

•33 
059 

•69 

t     ~" 

1  z 

Social 
status 

Vis.   , 
discr. 

1 
Aud. 
discr. 

Tactile!   Vis. 
discr.    mem. 

Aud.  Verbal  Exam, 
mem.    mem.   marks  1 

1             1            1 

Oppo-' 
aitee 

S^i-    I/raw-    xr^i.** 
tencee    ings      ^"^^ 

Schol. 
int. 

Pract. 
int. 

Pains- 
taking 

Social 
status 

•70 

1 

•64 
'036 

*60 

i  " 

1 

•66 
040 

•19 
060 

•60 
'OiO\ 

•72 

34   ' 
058 

•29   i 
067 

•31 
064 

•20 
067 

•24 
058 

•19 
071 

•15 
064 

•28 
057 

•14 
115 

-•09 
125 

•14 
123 

-06 
119 

•27 
059 

•16 
069 

•23 
066 

•06 
065 

•38   1 
054 

•19 
'066 

•26 
026 

•26   i 
061 

•38 
050 

•34 
056 

•40 
•(?55 

•10 
060 

1 
•82    1 
027 

•69 
•(?77 

•63 

064 

•18 
•M2 

•32 

•(?«4 

•23 
'082 

•09 
•17^ 

•18 
-085 

•09 
•<»^6 

•26 

•<?7« 

•86 

•63 

'048 

•42 
054 

•36 
•(W4 

•28 
074 

•61 
•(>67 

•46 
•(^ 

-•06 
180 

•42 
-(>7/ 

•46 
067 

•31 

•46 

•126 

•78 

•49   , 
•(?5P. 

•36 
'072 

•29   ' 
•(?76 

•18 
078 

•17 
•(^^ 

•27 
075 

—04 
•1«3 

•31 
•^7 

•22 
-062 

-34 
-(>73 

•35 
•<^3 

•20 
•<>.^6 

-41 

•24 
-079 

•33 

•19 
081 

•26 

•(?W 

•23 

:   17 

1     -080 

•26 
•<?75 

•23 

081 

•21 
084 

•32 

-076 

Vis. 
discr. 

And. 
discr. 

Tactile 
discr. 

•58 

•26 
068 

•7a 

•00 
131 

•01 
119 

•57 

•46 
^61 

•16 
'066 

•09 
123 

•38 
064 

•37 
-057 

•11 
•122 

•22 

•066 

-•01 
•Otfi 

-11 
'114 

•14 
091 

•23 
•077 

Vis. 
mem. 

Aud. 
mem. 

Verbal 
mem. 

— 

— 

1 

1 

1     — 

•64 

•44 
•(?54 

•68 

•28 
•(>61 

•33 

058 

•81 

•03 
•089 

i  ^» 

•03 
•<?W 

Exam, 
marks 

Oppo- 

sitee 

Sen- 
Draw- 
ings 

Holes 

1  n 

1    

[     

— 

1 

1 

— 

•62 
-098 

•70 
-040 

•76 

•64 

113 

;     23 
076 

•24 
078 

•78 

•10 
•15tf 

'      14 
•080 

•16 
1     '082 

•51 
,     -06/ 

•74 
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of  Bcienoe,  history  and  geography  with  auditory  and  visual  verbal 
memory  also  show  that  the  mode  of  presentation  has  a  distinct  influence. 
It  is  probable,  then,  that  if  these  three  subjects  were  taught  more  through 
the  visual  sense,  there  would  be  a  general  increase  all  round  in  the  amount 
remembered. 

In  Tables  X,  XI,  XII  and  XIII  are  given  the  correlations  of  the 
teachers'  estimates  with  the  sensory  discrimination,  sensory  memory, 
verbal  memory  and  school  subjects  groups  respectively.  The  average 
correlation  of  each  estimate  is  given  immediately  below  each  table. 
The  averages  for  the  school  subjects  are  all  higher  than  the  corre- 
sponding averages  in  any  other  group.  This  is  to  be  expected  in 
the  cases  of  scholastic  inteUigence  and  painstaking,  as  the  teachers 
drawing  up  the  lists  would  judge  mainly  according  to  school  work. 
In  aU  the  tables  the  averages  for  painstaking  are  low.  This  is  inter- 
esting to  note,  as  painstaking  is  often  cited  as  one  of  the  general  functions 
of  the  mind.  However,  its  influence  is  evidently  more  limited  than  is 
often  supposed.  The  figures  of  Table  XVI  show  that  in  many  cases 
after  the  eUmination  of  g  its  influence  is  practically  nil  as  compared 
with  actual  ability  in  any  performance. 

TABLE    XV.    Correlations  with  the  General  Factor. 


SoholABtic  Intelligence         

•76 

Practical  Intelligence           

•62 

Painstaking   ... 

•64 

Social  status 

•37 

Visual  discrimination           

•60 

Auditory  discrimination      

Tactile  discrimination          

•39 

•00 

Visual  memory          

...        ^47 

Auditory  memory     

•62 

Verbal  memory         

•37 

Examination  marks 

•69 

OppositeB       

•71 

Sentences       

•69 

Drawings        

•42 

Holes 

•22 

The  correlations  between  the  teachers'  estimates  themselves  are 
given  at  the  beginning  of  Tables  XIV  and  XVI.  Practical  inteUigence 
was  expected  to  give  a  low  and  even  negative  correlation  with  social 
status,  on  account  of  the  fact  that  children  of  lower  social  status  are 
less  cared  for,  and  left  more  to  their  own  resources,  than  those  of  the 
higher  classes.  The  actual  correlation  between  them  (Table  XIV)  is 
•19,  low,  but  not  n^ative.  There  are,  however,  specific  correlations 
(Table  XVI)   of  both   practical  intelligence  and  social   status   with 
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scholaatic  intelligence,  probably  due  to  the  teachers  being  under  the 
suggestion  of  the  examination  results,  when  drawing  up  the  lists.  If 
this  is  eliminated  by  means  of  Yule's  formula  for  partial  correlations, 
the  correlation  between  practical  intelligence  and  social  status  becomes 
-•26. 

The  specific  correlation  between  scholastic  intelligence  and  pains- 
taking is  one  which  might  be  expected;  that  between  scholastic 
intelligence  and  social  status  is  perhaps  partly  due  to  the  parents  of 
the  better  class  children  taking  more  interest  in  their  studies.  The 
highest  specific  correlation  in  this  group  is  -51,  that  between  painstaking 
and  social  status.  As,  however,  all  the  children  were  from  the  lower 
working  class,  one  is  only  justified  in  inferring  that  within  these  limits, 
social  status  is  dependent  upon  power  of  application. 

The  high  specific  correlation  between  scholastic  intelligenoe  and  the 
examination  marks  is  one  to  be  expected,  as  every  teacher  or  head- 
teacher  drawing  up  lists  would  be  considerably  influenced  by  the 
examination  results.  The  average  correlation  of  the  teachers'  estimates 
of  scholastic  abiUty  with  the  scholastic  subjects  (Table  XIII)  is  "74  and 
with  the  technical  subjects,  writing,  drawing  and  needlework,  -35. 
This  considerable  difference  between  the  two  averages  justifies  the 
distinction  already  made  between  these  two  groups  of  subjects. 

(v)  Conclusions,  In  the  process  of  discrimination  in  the  several 
senses,  the  present  experiments  show  there  is  no  common  factor  of  the 
nature  of  act.  Any  specific  factor  which  may  occur  is  of  the  nature  of 
content,  and  this  is  especially  so  with  regard  to  the  auditory  sense. 
Hence  there  is  no  such  function  as  discriminatiou  in  general  apart 
from  g. 

With  regard  to  memory,  there  appears  to  be  a  very  smaU  general 
memory  factor.  Content  also  may  cause  a  small  specific  correlation, 
but  the  range  of  content  as  a  specific  factor  is  not  so  pronounced  in 
auditory  memory  as  in  auditory  discrimination.  There  is  no  specific 
factor,  however,  between  simple  sensory  memory  and  the  more  complex 
memory  m  the  same  sense,  e.g.  between  memory  of  pitch  or  rate  and 
auditory  verbal  memory. 

Between  simple  acts  of  memory  and  discrimination,  a  specific 
correlation  exists  when  the  sense  concerned  is  the  same,  but  is  small 
ev^  when  the  content  is  identical. 

In  memory  of  verbal  material  a  difference  in  the  mode  of  presentation 
reduces  the  correlation  less  than  a  difference  of  content.  A  difference 
of  presentation,  however,   does  not  necessarily  imply  different  act. 
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TABLE    XVI..    Sfedfic  Carrelatio)),> 


Sohol. 
int. 

Pract. 
int. 

Pains- 

Social 
status 

Vis. 
discr. 

Aud. 
disor. 

Tactile 
discr. 

Vis. 
mem. 

1 
Aud.    Vcr} 
mem.  '  m<" 

Schol. 
int. 

"""" 

•43 

042 

•47 
038 

•46 
037 

-•06 
•062 

-•06 
•062 

•14 
•093 

-14 
•063 

-01 
•054 

Praot. 
int. 





•07 
072 

•00 
071 

•04 
•053 

•00 
•053 

-•09 
•094 

-12 
•053 

•11 
-Of}] 

Pains, 
taking 





— 

•61 
036 

•06 
063 

-07 
•053 

•14 
•093 

-•03 
•063 

Social 
status 

; 







•02 
053 

•16 
•063 

•06 
094 

-15 
053 

• 

Vis. 
disor. 



•07 
•056 

•00 
•056 

•29 
•054 

Aud. 
discr. 



— 

— 

— 

— 

— 

•01 
•055 

•0(» 

Tactile 
disor. 

— 

— 

— 

— 

— 

— 

— 

•O" 

Vis. 





mem. 

— 

— 

— 

— 

— 

— 

— 

Aud. 





— 

— 

— 

— 

— 

mem. 

— 

— 

—     '    — 

— 

— 

— 

Verbal 





1    — 

— 

mem. 

— 

— 

— 

— 

■" 

Exam, 
marks 

— 



— 

— 

— 

— 

Oppo- 
sites 

— 

— 

— 

— 

— 

— 

Sen- 
tenoes 

— 

— 

— 

Draw- 





— 

mgs 

— 

— 

— 

Holes 

— 

— 

— 

~ 

" 

•ably 

Niial  mode 

.III  auditory 

•  {•'finite  con- 
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AL  IMAGES 
>IULATI0N. 


AND  RESULTS. 


/  phetiamena  observed. 
the  projected  image, 
red  in  the  projected  image. 
rojected  image  and  connection  with 
ml  memory. 
'Conclusions. 

I.    Introduction. 

r  an  account  was  given  of  the  peculiarities  observed 

a  small  bright  light,  such  as  a  glowing  incandescent 

ixated,  is  revived  by  intermittent  stimulation.    In 

s  the  stimulation  was  produced  in  a  number  of  different 

!y  blinking  the  eyes,  by  moving  the  hand  rapidly  between 

A  the  eyes,  viewing  the  screen  through  the  sectors  of  a 

dving  disc,  intermittent  illumination  of  a  semi-transparent 

)y  the  intermittent  illumination  of  a  screen  placed  in  a  dark 

•mparing  the  results  obtained  by  these  methods,  it  was  foimd 

•  best  effects  were  noticed  when  the  light  was  completely  excluded 

'  fie  eyes  between  each  stimulus.    In  addition,  it  was  noticed  that 

'  was  a  certain  favourable  rate  of  stimulation  necessary  to  produce 

"  brightest  image;  and,  further,  that  this  rate  was  more  rapid  for  small 

tight  images  than  for  larger  images.     In  order  to  investigate  these 

<iifferences  more  thoroughly,  a  special  form  of  apparatus  was  planned^ 
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whereas  it  is  not  unreasonable  to  suppose  that  a  diffei  • 
content  might  call  forth  a  difiPerent  act. 

A  process  like  painstaking,  which  by  some  has 
a  general  function  of  the  mind,  is  much  more  linn 
than  is  generally  supposed. 

On  the  whole  the  results  support  a  view  similai 
Thomdike,  if  the  general  factor  is  admitted,  and  th* 
Specific  factors  are  probably  numerous;   they  c;i 
act  or  content.     All  except  the  motor  factor  ar<' 
The  other  specific  factor  of  the  school  subj*. 
association  between  written  words  and  their 
a  group  of  simpler  specific  factors. 

From  the  present  experiments  it  seems  pr« 
of  presentation  is  more  efficacious  in  teaching 
mode;   but  further  investigation  is  neeessai 
elusions  can  be  drawn. 


.    an 

;•'  the 

^idual 

'<'<^n    the 

.  <^>ociated 

!<*h  led  to 


(Manuscript  received  31 


:  shutters  which 
necessary  and 
♦  7^  of  revolving 
of  stimulus  to 
■^i  and  further,  at 
le  diaes»  and  the 
'     ertically  moving 
k  spraal  regulating 
ttscraction  of  eye 
of 
igh 
to 
rm 
es, 
tch 
lat 
ise 
^d, 
isc 
ill 
be 
as 
in 
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05 

rranged  so 

operator :      , 


•  lie  eye. might  be 

to  the  other  eye. 

ii  are  in  connection 

i'^  manner.     A  cylinder 

tube  of  the  form  shown 

cit  the  base  but  is  divided 

i>art  then  tapers  to  a  point 

-;ht-angled,  so  that  in  rotation 

parallel  with  the  axis  of  the 

a  tact  (a),  and  two  other  contacts 

can  be  easily  moved  in  a  direction 

der.     Contact  (6)  iu  in  circuit  with 

^1  the  shutters  of  the  left  eye  and 

shutter  for  the  right  eye.     Both  are 

uritact  (a)  through  the  battery.    When 

'  hed  by  the  advancing  edge  of  one  of  the 

ic  commutator,  the  circuit  is  closed,  and 

to  the  electromagnet  excitation  and  remains 

act  is  on  the  brass  strip.     As  the  brass  strip 

at  ion  of  the  closure  can  be  altered  by  moving 

.e  end  (B)  of  the  commutator  wherie  the  brass 

moved  nearer  the  base  (A),  the  closure  of  the 

greater  part  of  the  commutator's  revolution  and 

se(^uently  be  closed  for  a  longer  time.    In  the  same 

ich  the  shutter  remains  open  can  be  varied.     By 

>f  rotation  of  the  commutator  the  stimuli  can  be  made 

^'  or  slowly  while  the  position  of  the  contacts  (6)  and 

line  the  ratio  which  the  stimulus-period  bears  to  the 

In  addition,  contact  (c)  can  be  adjusted  so  that  its  circuit 

1  either  in  advance  of  or  after  that  of  contact  (6).     In  this 

(jment  of  stimulation  of  one  eye  may  occur  a  fraction  of  a 

[ore  or  after  that  of  the  other.    The  duration  of  the  stimulus 

'  lade  the  same  for  both  eyes,  or  it  may  be  greatly  varied  according 

di8tan<»  of  contact  (6)  from  contact  (c).  , 


Digitized  by 


Google 


94  Formation  of  Proje^^ted  ViHun'  ';/^'** 

which  might  allow  of  considerable  changes  in  -  •  cur  can  be  altered 

By  its  means  also  variations  in  the  ratio  of  sti  '  >econd ;  the  upper 

could  be  readily  adjusted,  and  measured  witl 

In  the  present  paper  a  description  of  tli<    ^^ 

of  its   use  in  a  preliminary  personal  sui 

producing   the   clearest  images   will    l)e    ^ 

account  of  tests  applied  to  a  number  o^  « 

scope  of   the  method  and   emphasise  t^ 

variations.    A  close  relationship  also   : 

factors  involved  in  the  duration  of  the  " 

with  visual  memory.  '  A  short'  accoi; 

this  conclusion  will  be  noted. 


tertiaof  dM 
of  Ae 
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.\er  at  command.    For  variations  at  a 

( nt  form  of  apparatus  would  be  required; 

*M'm  to  show  that  no  optical  changes  would 

rate.     The  variations  in  rate  of  stimulus  are 

it  us  by  working  the  commutator  with  a  disc 

'  nient  of  the  commutator  friction  wheel  from  the 

o  the  periphery  resulting  in  an  increased  rate  of 

-c  is  driven  and  regulated  by  a  gramophone  motor. 

iKstructed  of  two  narrow  Hght  strips  of  thin  card, 

u  (Fig.  2)  about  their  longer  diameter  by  attachment 


A 


k' 


/ 

/ 

/ 

I 

Open  dosed 

Fig.  2. 

The  spindles  are  rotated  by  roUing  on  a  strip  of  glass  {A,  Fig.  3). 
In  this  way,  a  roll  equivalent  to  a  quarter  of  the  circumference  of  the 
spindle  will  ensure  closure.  The  friction  and  inertia  being  practically 
nil,  a  rapid  and  accurate  response  to  the  electromagnet  is  obtained. 
The  rolling  of  the  spindles  is  brought  about  by  a  light  strip  of  hard 
wood  (B)  which  presses  on  the  rollers,  and  is  worked  backwards  and 
forwards  by  the  armature  of  the  magnet,  acting  on  the  pin  (C). 
Sufficient  pressure  to  prevent  slip  of  the  rollers  is  obtained  by  two 
thin  rubber  bands  (D)  which  are  passed  over  the  ends  of  a  transverse 
bar  attached  to  the  upper  wood  strip  and  under  two  pins  which 
project  from  the  sides  of  the  wood  base.  The  rollers  are  kept  in 
alignment  by  rolling  freely  in  slots  cut  in  the  sides  of  a  Ught  brass 
cover  (H)  which  goes  over  the  wood  strip.  The  upper  central  part 
of  this  cover  is  removed  so  that  the  bar  carrying  the  rubber  bands, 
and  also  the  upright  pin  (C)  over  which  the  slot  of  the  armature-arm 
wori»,  can  move  freely. 

To  counteract  the  effect  which  even  an  infinitesimal  sUp  of  the 
rollers  over  the  surface  of  the  glass  plate  might  have  in  summation, 
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forehead  (Fig.  4).  A  raised  rim  is  placed  round  the  shutters  so 
that  when  they  are  doeed  no  light  can  come  to  the  eyes.  The  openings 
behind  are  covered  with  transparent  gelatine  so  that  there  is  no  air 
current  from  the  rajMdly  moving  shutters  to  affect  the  eyes  and  a  shaped 
robber  rim,  covered  with  black  vdvet,  is  arranged  so  that  aU  light 
from  behind  the  board  is  shut  out. 


Fig.  4.    Showing  ahatten  and  head  attaohment. 

A  padded  bar  with  an  adjustable  balance  weight  passes  over  the 
head  and  two  padded  side-arms  keep  the  apparatus  securely  in  position. 
This  method  of  attachment  allows  of  great  ease  of  movement.  The 
image  can  be  projected  in  any  direction  and  on  any  surface  to  which 
the  eyes  are  directed.  At  the  same  time  the  hands  are  free  to  mani- 
pulate the  commutator  and  changes  are  easily  made.  In  this  way  it 
was  possible  to  make,  first,  a  rapid  survey,  and  afterwards  more  exact 
observations  of  the  most  obvious  phenomena. 
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the  best  results;  whereas  towards  the  end  the  image  could  always 
be  prolonged  by  decreasing  the  rate  and  lowering  the  intensity  of  the 
illmnination  of  the  screen.  Under  ideal  conditions  the  decrease  in 
the  rapidity  of  the  stimulation  and  the  intensity  of  the  screen  illumina- 
tion would  take  place  at  such  a  rate  as  would  keep  pace  with  the  gradual 
recovery  of  the  originally  stimulated  tract.  These  facts  seem  to  show 
that  there  is  an  intimate  connection  between  the  adaptation  of  the 
whole  retina  and  the  recovering  adaptation  of  the  previously  excited 
area,  when  the  best  results  are  obtained. 

When  the  stimulus-rate  and  the  intensity  of  the  illumination  are 
kept  constant  the  image  changes  uniformly  from  positive  to  negative. 
No  reversals  whatever  are  noticed  if  the  object  fixated  be  bright 
and  the  area  small.  When  larger  areas  were  fixated,  such  as  say  the 
window  framework,  reversals  took  place.  They  were  more  marked  at 
slow  rates  and  when  the  shutters  gave  a  short  stimulus  period  followed 
by  a  long  rest  period.  Strange  fluctuations  of  attention  were  also 
noticed.  At  one  time  the  image  formed  by  the  short  exposure  seemed 
to  predominate  in  consciousness  whereas  at  another  period  the  image 
formed  during  the  longer  rest  period  occupies  entire  attention.  Under 
these  conditions  the  ordinary  after-image  effects  seem  to  prevail 
though  with  a  marked  increase  in  intensity  and  clearness.  In  the 
case  of  bright  central  exposures  a  distinct  play  of  colours  was  noticed. 
This  was  more  marked  with  longer  and  brighter  exposures,  though 
in  spite  of  all  precautions  no  marked  constancy  of  colour  changes  could 
be  noted  other  than  that,  with  short  exposures,  white-grey  was  constant ; 
for  longer  exposures,  in  the  majority  of  cases,  the  final  colour  was  green. 
The  vividness  of  the  colours  varied  from  time  to  time — some  being 
exceedingly  briUiant  and  at  other  times  they  were  with  difficulty 
distinguished.  There  appeared  to  be  no  discoverable  connection  between 
these  changes  and  fatigue  of  eye  or  body  or  the  state  of  health. 

Numerous  experiments  in  connection  with  images  formed  after 
fixation  of  Ughts  of  fair  intensity  were  carried  out  with  the  object  of 
discovering  the  method  of  formation  of  the  image.  The  following 
results  are  typical: 

In  one  experiment  a  bright  light  was  fixated  for  about  ten 
seconds.  Attention  was  then  directed  in  succession  to  a  number  of 
coloured  discs  about  3  cm.  in  diameter  which  were  pasted  in  various 
positions  on  a  white  screen.  Immediately  on  fixation  of  a  disc  so 
that  the  projected  image  of  the  bright  light  completely  covered  it, 
the  disc  disappeared  and  the  screen  in  that  part  appeared  uniformly 
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white.  Similar  discs  placed  on  coloured  screens  disappeared  on 
fixation  and  in  their  place  was  the  induced  colour  of  the  screen.  A  blue 
disc  was  pasted  on  a  red  sheet  of  paper;  and  over  this  a  yellow  sheet 
was  placed.  In  the  centre  of  this  was  a  hole  through  which  the  blue 
disc  could  be  seen,  and  this  sheet  was  cut  in  half  through  the  hole  so 
that  it  could  be  removed  by  drawing  aside  the  two  halves,  thus  exposing 
the  under  sheet.  A  bright  light  was  fixated  and  the  image  thrown  on 
the  blue  disc,  which  appeared  in  the  centre  of  the  yellow  sheet.  Imme- 
diately the  disc  disappeared  and  the  field  of  vision  was  a  uniform 
yellow.  On  rapidly  withdrawing  the  yellow  sheet,  the  red  sheet 
underneath  appeared  quite  uniform  and  only  on  looking  to  another  part 
of  the  sheet  could  the  blue  disc  be  seen  by  indirect  vision.  Blix^  has 
given  an  account  of  homochromatic  induction  of  this  type  which  takes 
place  under  ordinary  circumstances,  in  the  case  of  small  white  or  black 
areas  placed  on  a  brightly  coloured  ground  and  fixated  for  a  period. 
This  has  been  ascribed  to  dispersion  but  on  previously  fatiguing  an 
area  by  exposure  to  bright  light  it  was  possible  to  obtain  immediate 
induction  over  a  disc  12  cm.  in  diameter.  The  'spread'  occurred 
immediately  the  disc  was  brought  within  the  area  that  had  been 
previously  stimulated.  Dispersion  could  hardly  account  for  the  change 
over  so  large  an  area  and  the  alternative  seems  to  be  to  assume  a  spread 
or  irradiation  of  impulses  from  neighbouring  tracts.  Finally,  white 
and  coloured  discs  placed  on  a  black  velvet  screen  and  viewed  after 
the  fixation  of  a  bright  light  were  completely  obliterated  and  the 
screen  appeared  as  a  uniform  black  surface. 

If  the  shutters  are  set  working  when  a  white  disc  has  been  obliterated 
in  this  way,  and  fixation  is  maintained,  the  disc  gradually  reappears, 
showing  at  first  faintly.  The  colour  of  the  background  slowly  disappears 
and  on  complete  recovery  of  the  tract  the  disc  becomes  white.  In 
time  the  colour  gradually  spreads  faintly  over  the  disc ;  and  then  suddenly 
the  disc  disappears  completely  for  a  few  seconds,  reappearing  again 
tinged  with  the  inducing  colour.  With  coloured  discs  the  phenomena 
are  more  obscure,  being  compUcated  by  the  play  of  colours  which  are 
sometimes  present  in  the  fading  after-image. 

When  the  white  disc  on  the  black  ground  is  similarly  treated,  a 
uniform  black  groimd  is  seen  at  first ;  and  then  the  disc  gradually  appears 
as  if  seen  through  a  smoked  film.  At  no  time  is  a  positive  image  seen, 
yet,  on  turning  the  eyes  to  a  white  screen  at  the  earlier  stages  of  recovery, 

1  Skandin,  Arch.  f.  PhysioL  v.  13. 


Digitized  by 


Google 


G.  H.  Miles  105 

a  bright  positive  image  immediately  appears.  This  immediately  turns 
to  n^ative  on  again  fixating  the  white  disc  placed  on  the  black  gromid. 
These  experiments  seem  to  indicate  that  the  tract  initially  excited 
at  first  refuses  passage  to  the  impulses  set  up  by  the  light  from  the 
discs.  They  also  seem  to  show  that  the  block  has  occurred  at  levels 
lower  than  those  at  which  consciousness  is  affected.  The  fact  that 
the  whole  field  is  uniform  indicates  either  the  presence  of  psychical 
factors  which  prevent  the  consciousness  of  a  lack  of  sensation  at  the 
stimulated  area,  as  is  usually  stated  .to  be  the  case  with  the  bUnd  spot, 
or  there  is  a  uniform  sprectd  or  irradiation  of  impulses  from  surrounding 
parts  at  levels  between  the  block  and  the  cortex. 

IV.    Suggested  explanations  of  phenomena  observed. 

A  physiological  explanation  of  these  changes  is  difficult.  It  is 
evident  that  owing  to  the  initial  stimulus  some  change  takes  place  in 
the  excited  tracts  that  at  first  entirely  prevents,  and  later  allows  only 
part  of  the  impulses  to  pass  through.  Evidently,  in  any  explanation, 
some  accoimt  of  the  mechanism  of  blocking  is  necessary.  At  the 
synapses  there  is  a  break  in  physiological  continuity.  But  though 
there  is  no  continuity  of  processes,  there  is  close  contiguity  where  the 
body  of  one  cell  is  surrounded  by  the  branchings  of  the  axon,  or  where 
the  dendrons  and  axons  of  a  number  of  cells  ramify.  It  has  been 
established  that  the  nerve  fibres  themselves  are  practically  unfatiguable, 
and  there  is  a  wealth  of  evidence  that  seems  to  show  that  the  seat  of 
resistance  to  the  passage  of  impulses  Ues  in  the  synapses.  The  blocking 
of  impulses  has  been  spoken  of  as  due  to  the  accumulation  of  fatigue 
products  but  the  negative  character  of  the  evidence^  of  chemical  or 
thermal  change  during  activity  is  against  this  theory,  and  the  clear 
outline  which  is  maintained  by  the  projected  image  throughout  its 
course  seems  to  point  to  the  absence  of  any  products  which,  by  diffusion 
previous  to  subsequent  absorption,  would  affect  surrounding  tissues  and 
give  rise  to  an  indefinite  image.  The  blocking  effect  seems  to  be 
confined  to  the  actual  paths  that  have  been  previously  opened  through 
the  synapses.  Such  a  block  or  increase  of  resistance  would  be  produced 
by  a  retraction  of  the  cell  processes  and,  though  it  is  improbable  that 
this  movement  will  ever  be  seen  actually  taking  place,  there  is  abundant 
indirect  evidence  in  support  of  the  possibiUty  of  such  action. 

»  Qotch,  •  Nerve,'  Schifer's  Text-book  of  Physiology,  464. 
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A  few  instances  of  observationB  which  serve  to  illostrate  the  grounds 
for  this  theory  will  also  assist  in  the  subsequent  application  of  the 
hypothesis  to  the  facts  noted  in  connection  with  the  projected  image. 
Wiedersheim^  has  reported  having  observed  slow  changes  of  form 
in  the  cells  of  lower  organisms.  Hodge^  noticed  changes  in  the 
nuclei  of  nerve  cells  which  in  the  resting  condition  were  vesicular 
and  round,  whereas  after  long  continued  stimulation  the  nuclei  of 
similar  cells  were  shrunken  and  of  irregular  contour.  Mann^  examined 
the  cells  of  the  retina  and  the  occipital  lobe  and  found  that  enlargement 
took  place  at  first,  but  in  cases  of  prolonged  stimulation  the  nucleus 
and  protoplasm  were  considerably  reduced  in  bulk.  It  seems  hardly 
probable  that  changes  of  such  magnitude  as  are  to  be  observed  in  this 
way  would  take  place  without  a  corresponding  change  in  the  finer 
processes. 

The  action  of  drugs  has  also  been  observed  to  alter  the  appear- 
ance of  the  processes.  Verworn*  has  compared  the  results  that  he 
has  obtained  in  the  case  of  Rhizopoda  narcosis  with  those  recorded 
by  Deinoor  in  the  case  of  narcotised  ganglion  cells.  The  filaments  of 
the  ganglion  cell  appear  varicose,  are  retracted  and  show  a  remarkable 
likeness  to  the  changes  in  the  filose  pseudopodia.  Similarity  of  appear- 
ance, and  action  such  as  this,  suggests  the  possibility  that  the  nerve 
cell  may  react  under  much  weaker  stimuU,  if  of  a  suitable  nature,  in 
a  manner  similar  to  that  of  protoplasmic  bodies  in  general.  That  the 
extonmon  of  the  nerve  coll  can  be  carried  out  under  the  influence  of 
iuortHliblv  delicate  dirtn^tive  stimuli  is  seen  in  the  whole  development 
of  the  nervous  sy^tent  as  the  animal  matures  and  in  the  phenomena 
relatin^i  to  the  rt^generatiiui  of  fibres  In  these  cases,  however,  the 
extei\aiiux  is  inirrie^l  out  very  slowly.  Exceedingly  minute  stimuli  can, 
\\  kA  suitable  nature,  exert  ai\  inuuediate  directive  influence  over  proto- 
iJa^uuie  activity.  This  is  stn^n  in  the  case  of  chemotaxis  and  other  allied 
pheiunuena>  As  an  example  of  thi*.  the  action  of  the  fern  spermato- 
Mxid  is  iutert^tii\i:.  l^tetW*  t\n«ui  th*t  with  a  (HX^l  per  cent,  solution 
\x(  uvahc  aohi.  viuhu^i  thrvni^h  a  drv^p  of  water,  there  was  sufficient 
\ht!ereuvv  ot  wuwvntration  at  the  |x>lt^  of  a  ^^permatoioid  CM)15mm. 
m  le^v^tK  t\*  jxrvsluvv  nuui^iiate  dtr^^tive  aotioix.^   a  cheniical  difference 

*   U>\t^N\  *',•*  TAi*'  ^     It  ■  yiKv   xu.   *X 
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far  too  slight  to  be  detected  by  any  physical  means  at  present  known. 
Similarly  the  slight  differences  in  electrical  potential  produced  at  the 
poles  of  minute  organisms,  when  a  weak  current  passes  through  the 
Kquid  in  which  they  are  immersed,  produces  a  definite  directive  action. 
^  the  light  of  innumerable  facts  of  a  similar  nature  and  in  view  of  the 
^ihanges  which  invariably  take  place  in  simple  cell  forms  under  suitable 
stimuli,  it  seems  impossible  to  deny  movement  to  the  extremely  fine 
processes  of  the  highly  organised  and  delicate  nerve  cell,  when  subjected 
^  the  stimuli  which  are  pecuUar  to  the  nervous  system.    The  character 
^'  the  nerve  impulse  is  obscure.    The  evidence  of  chemical  changes, 
®^eii  in  the  grey  matter,  is  a  subject  of  controversy;  but  the  existence 
^^^iectrical  changes  is  easily  demonstrated.    Even  the  slight  electrical 
^^tions  produced  when  light  falls  on  the  retina  will  cause  instant 
^tension  or  retraction  of  the  mercury  filament  of  a  capillary  electro- 
meter.   It  seems  to  be  far  more  in  accordance  with  observed  facts  to 
assume  that  there  is  a  corresponding  movement  at  the  synapses  during 
these  changes  in  electrical  condition,  than  to  conceive  the  chain  of  cells 
as  playing  the  part  of  merely  passive  conductors  of  the  impulses. 

Anatomical  considerations  further  show  that  the  number  of  fibres  in 

the  optic  nerve  is  less  than  in  the  'optic  radiation'  and  is  also  less  than 

the  number  of  retinal  end  elements.    In  addition  the  existence  of 

^tripetal  fibres  has  been  demonstrated.    Hence  it  is  not  surprising 

that  a  change  in  a  part  of  the  visual  system,  under  certain  circumstances, 

affects  the  whole.    Electromotive  changes  have  been  observed  in  the 

^pital  lobe  of  the  rabbit  when  the  retina  was  stimulated  by  light^. 

^emann'  has  described  a  retraction  of  the  cones  of  the  retina  under 

tbe  influence  of  light,  and  has  further  noted  a  similar  action  in  the 

*^nes  of  the  unstimulated  eye.    A  close  and  delicate  connection  is 

wen  in  the  electrical  variations  which  occur  in  the  two  eyes  after 

Jocular  stimulation  has  taken  place.     It  is  conceivable  that  these 

electrical  changes,  or  the  factors  imderlying  their  production,  may  bring 

about  alterations  in  synaptic  proximation  which  would  lead  to  the 

binocular  contrast  effects  that  have  been  observed.    Similarly  produced 

proximation  and  retraction  might  also  account  for  the  facts  noticed 

(luring  distraction  experiments  where  a  slight  stimulus,   through  a 

(liferent  channel,  frequently  leads  to  enhanced  attention,  whereas  more 

intense  stimuU  lead  to  a  lowering  of  attentional  activity.    As  a  further 


1  Beck,  CenbralbL  /.  Phys,  iv.  16. 
*  Arch,  f.  d.  gee,  Phys,  xxxv.  498. 
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example,  a  faded  after-image^  produced  in  one  eye  can  be  revived  by- 
weak  light  stimuli  passed  through  the  Ud  of  the  unaffected  eye.  The 
stimulus  can  be  looked  upon  as  causing  throughout  the  whole  system 
a  protrusion  of  processes  which  have  become  retracted  owing  to  the 
absence  of  sufficiently  powerful  stimuU.  When  this  takes  place  the 
weak  stimuli  due  to  the  continued  activity  of  certain  parts  of  the 
tract  are  now  able  to  bridge  over  the  lessened  synaptic  resistances  and 
affect  consciousness.  A  similar  action  in  the  same  eye  is  noted  in  the 
case  of  Uminal  stimuli.  A  just  perceptible  small  area  is  seen  more 
distinctly  if  other  small  parts  of  the  same  retina  are  also  feebly 
stimulated*.  Conversely  a  strong  stimulus,  such  as  would  lead  to 
retraction,  appUed  to  a  part  of  the  retina  would  produce  retraction 
throughout  the  system ;  and  this  leads  to  a  diminution  of  the  intensity 
of  the  impulses  aroused  by  the  stimuli  from  areas  less  brightiy  iUu- 
minated,  and  so  gives  rise  to  contrast  effects.  With  intense  stimulation 
there  would  be  marked  sympathetic  retraction  of  the  paths  inmiediately 
surrounding  the  stimulated  tracts.  This  probably  accounts  for  the 
thin  black  line  frequently  noticed  as  surrounding  the  bright  projected 
image. 

It  seems  as  if  under  certain  circumstances  a  rhythmical  effect 
is  produced  in  the  passage  of  the  impulses  across  the  synapses. 
It  has  been  shown  that  the  passage  of  impulses  of  considerable 
rapidity,  centrally  given,  are  reducwi,  probably  at  the  synapses, 
to  a  imiform  rate  of  ten  or  twelve  per  second.  The  recurrent 
imaged  which  appears  on  momentary  stimulation  of  the  retina,  appears 
to  be  due  to  the  intermittent  passage  of  impulses  through  the  synapses 
such  as  might  be  brought  about  by  rhythmical  approximation  of 
processes  under  the  influence  of  continued  retinal  activity.  In  short, 
a  consideration  of  (1)  the  histological  evidence  as  to  changes  in 
form  of  the  nerve  cells  under  stimuU  and  drugs,  (2)  the  activity  under 
appropriate  stimuli  of  similar  types  of  cells,  and  (3)  an  analysis  of 
the  peculiarities  noticed  in  conduction  and  effects  of  nerve  impulses, 
leads  to  the  conclusion  that  it  is  highly  probable  that  the  nerve  cell 
processes  are  capable  of  protrusion  and  retraction  under  suitable 
stimulation. 

From  the  above  and  numerous  similar  observations  it  seems 
reasonable   to   hypothecate   two  types  of  reaction  at  the  synapses. 

1  McDougidl  ifiiMl,  IV.  217. 

»  Pick,  Ar^  f.  d^^es,  P*y».  xun.  445. 

«  McOoug*!!.  this  Joumah  January  1904,  112, 


Digitized  by 


Google 


G.  H.  Miles  109 

In  the  first  case  there  is  a  marked  and  prolonged  retraction  of  the 
processes,  occurring  in  consequence  of  the  general  exhaustion  and 
shrinkage  of  the  cell.  In  the  other  case  there  seems  to  be  the 
posdbility  of  extremely  sensitive  immediate  responses  to  differences 
in  magnitude  of  stimuli  of  normal  intensity  and  duration.  There 
also  appears  to  be,  between  related  elements  of  the  system,  a  sympa- 
thetic connection,  which,  during  changes  in  intensity  of  stimulation, 
probably  leads  to  changes  in  contiguity  of  cell  processes  throughout  the 
system.     This  constitutes  adaptation  to  the  intensity  of  the  stimulus. 

The  most  probable  sequence  of  changes  seems  to  be  the  following. 
When  a  cell  is  at  rest,  there  will  be  a  tendency  to  assume  as  compact 
a  form  as  possible  owing  to  the  influence  of  surface  tension.  This  will 
tend  to  a  retraction  of  processes.  At  the  same  time,  in  this  condition, 
the  slightest  stimulus  will  be  effective  in  causing  an  extension  of 
processes.  When  this  takes  place,  the  processes  of  neighbouring  cells 
are  brought  into  close  proximity  if  not  into  direct  contact,  leading  to 
a  passage  of  the  impulse  to  the  next  link  in  the  chain,  which  in  turn 
passes  it  on  till  at  last  cortical  levels  are  reached.  It  has  been  shown 
that  the  intensity  of  the  sensation  produced  by  a  given  stimulus  falls 
off  rapidly  as  the  duration  of  the  stimulus  is  prolonged  till  at  last  the 
normal  level  is  reached^.  The  rise  to  maximum  intensity  can  be  looked 
upon  as  due  to  the  proximation  of  the  processes,  the  high  intensity 
as  being  caused  by  the  reduction  of  synaptic  resistance  due  to  the 
greater  contiguity,  and  the  final  waning  of  intensity  to  normal  levels 
as  being  due  to  a  corresponding  retraction  of  the  processes. 

With  intense  or  prolonged  stimulation  it  has  been  observed  on 
subsequent  examination  that  the  cells  have  become  reduced  in  size. 
Such  a  reduction  would  naturally  cause  a  retraction  of  the  processes, 
leading  to  an  increasing  resistance  to  the  passage  of  impulses.  This 
would  cause  a  reduction  in  the  intensity  of  the  sensation  such  as  can 
be  observed  on  prolonged  fixation  of  a  bright  light.  Where  changes 
of  this  type  have  taken  place,  the  chain  of  cells  will  for  some  time 
be  unable  to  pass  weaker  stimuU  owing  to  the  increased  synaptic 
resistance  caused  by  the  retraction.  The  greatest  blocking  will  take 
place  at  those  synapses  which  lie  at  the  peripheral  end  of  the  chain, 
probably  in  the  synapses  of  the  inner  and  outer  molecular  layers  of 
the  retina,  leaving,  imless  the  exposure  has  been  very  intense  or 
prolonged,  the  higher  synapses  only  slightly  affected. 

^  MoDougall,  this.  Journal,  June  1904,  180. 
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the  image  was  projected,  had  a  considerable  influence  on  the  character 
of  the  image.  In  testing  a  number  of  subjects  it  was  essential  that 
these  conditions  should  be  kept  constant.  The  following  arrangements 
were  made  to  ensure  this. 

A  Ught  box  was  constructed  so  that  the  observer  could  be  completely 
shut  in,  and  a  screen  of  white  paper  was  uniformly  illuminated  at  a 
distance  of  56  cm.  from  the  subject.  In  the  middle  of  this  screen 
a  circular  opening  7  cm.  in  diameter  was  cut,  and  behind  this  was  a 
ground-glass  plate.  On  the  side  nearest  the  observer  a  black  cross 
was  placed  so  that  it  showed  symmetrically  behind  the  opening.  In 
front  of  this  was  a  shutter  that  was  operated  by  hand.  When  closed, 
a  fixation  point  on  the  paper-covered  surface  of  the  shutter  occupied 
the  centre  of  the  opening  in  the  screen.  Behind  the  ground-glass 
plate  was  a  pendulum  shutter  which  gave  a  regular  exposure  of  two 
seconds.  An  inverted  incandescent  mantle  was  used  as  a  source  of 
Ught ;  and  a  condenser  focused  Ught  from  this  on  the  ground-glass  screen. 
The  board  holding  the  eye  shutters  previously  described  was  suspended 
in  the  light  box  in  such  a  way  that  on  looking  through  the  openings 
the  fixation  point  on  the  screen,  the  centre  of  the  cross  on  the  ground- 
glass  screen  and  the  source  of  Ught  wer^  in  complete  aUgnment. 
Throughout  exposure  and  during  projection  the  screen  was  uniformly 
illuminated  by  a  screened  incandescent  Ught,  so  that  all  work  was  carried 
out  with  the  bright-adapted  eye.  The  observer  sat  on  a  stool  the  height 
of  which  was  adjustable ;  and  after  allowing  time  for  adaptation  to  the 
Ught  from  the  screen  was  told  to  look  at  the  fixation  point  on  the  hand- 
controlled  shutter.  The  signal  'ready'  was  given  and  the  hand  shutter 
was  opened.  Immediately  the  pendulum  shutter  gave  an  exposure 
of  two  seconds.  The  subject  had  been  previously  warned  to  maintain 
fixation  of  the  centre  of  the  cross  on  the  ground-glass  screen,  and  then 
immediately  after  the  shutter  closed  he  fixated  a  point  10  cm.  below 
the  aperture.  Directly  the  screen  shutter  closed,  the  current  was 
passed  through  the  commutator,  and  the  shutters  in  front  of  the 
subject's  eyes  began  to  work,  giving  eight  stimulations  per  second. 
Short  and  definite  instructions  as  to  the  manner  of  reporting  the 
observations  had  been  previously  given  to  the  subject.  The  duration 
of  the  image,  the  extent  and  character  of  the  changes,  and  any 
pecuUarities  in  appearance  were  recorded  by  two  assistants  as  the 
observer  rapidly  described  the  phenomena.  The  subjects  tested  were 
pupils  of  from  14  to  15  years  of  age  attending  a  Secondary  School. 
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When  the  whole  retina  is  subsequently  subjtM 
of  momentary  stimuli,  impulses  of  high  intensity  w 
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seems  to  show  that  a  regular  colour  sequence  for  light  of  any  particular 
physical  intensity  is  dependent  on  personal  characteristics  and  is  not 
a  resultant  of  the  absolute  intensity  of  the  light.  The  presence  or 
absence  of  complementary  colouring  in  the  central  cross  of  the  image, 
or  what  would  have  been  the  halo  if  the  stimulating  disc  had  been 
viewed  against  a  dark  ground,  also  appears  to  be  due  to  some  inherent 
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Fig.  6  (Subjeot  0). 
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.       ^  ^f  ^^  colour  apparatus  of  the  individual.     This  is  seen  in 

^^t  that  with  a  stimulus  of  the  same  intensity  some  subjects,  who 

P^lt  most  vivid  colouring  of  the  disc,  only  saw  the  image  of  the 

*^^tion  cross  as  either  black  or  white  whereas  others  report  colours 

^"ich  are  in  the  main  complementary. 

Subject  (S)  reported  the  image  of  the  cross  as  appearing  black  every 

time  after  17  exposures  of  two  seconds  duration.    With  exposures 
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some  subjects,  and  results  in  a  very  vivid  play  of  colours  in  the  project< 
image,  is  for  others  of  such  feeble  power  that  it  gives  an  image 
short  duration  and  produces  only  a  limited  series  of  changes.    T. 
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Fig.  5  (Subject  J). 
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gradually  increased  to  18  seconds,  he  reported  the  cro8^ 
125  times  and  21  times  as- yellow.    The  disc-changes 
followed  the  sequence  blue,  green,  red,  with  yellow  occv 
between  each  of  these  colours. 

In  order  to  analyse  these  results  the  following  met^ 
From  a  subject's  record  of  the  colour  changes  an  an<i 
the  number  of  times  that  a  certain  colour,  say  red 
each  second  after  the  initial  exposure.  Using  equal 
X  axis  to  represent  successive  seconds  after  the  ori 
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Fig.  10. 

*se  two  latter  types  the  effects  of  fatigue 
11  important  part.  The  results  have  been 
typical   cases   and  are  shown  in  Fig.  9. 
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Certain  subjects  who  were  more  easily  available  were  tested  for  exposures 
of  longer  duration.  Here  again  they  were  given  a  period  of  rest  after 
each  test.  The  length  of  exposure  was  regularly  increased  and  the 
duration  of  the  projected  image  was  noted.  On  plotting  the  average 
duration  of  the  image  against  the  length  of  exposure,  the  characteristic 
relation  of  these  two  factors  could  be  examined.  The  results  obtained 
for  five  subjects  are  noted  in  Fig.  10.  The  exposures  range  from  two 
seconds  to  30  seconds.  It  is  evident  that  here  again  there  are  distinct 
individual  differences.  Subjects  (J)  and  (C)  seem  to  show  fairly  steady 
increases.  Subjects  (S)  and  (G)  show  a  great  increase  with  longer 
exposures  but  later  their  records  become  very  erratic,  due  most  probably 
to  fatigue.    Subject  (V)'s  tests  were  discontinued  owing  to  eye  strain. 

VII.    Retention  of  the  projected  image  and  connection 

WITH  IMMEDIATE  VISUAL  MEMORY. 

One  of  the  main  objects  of  these  tests  was  to  find  out  if  any  con- 
nection existed  between  the  degree  of  retention  of  the  image  and  the 
subject's  ability  in  certain  tests  for  immediate  visual  memory.  The 
reasons  for  anticipating  some  such  connection  are  given  below. 

In  all  work  on  the  immediate  memory  there  is  the  possibility  that 
continued  activity  or  sensibility  of  the  previously  excited  tracts  affects 
recall.  In  tachistoscopic  experiments  dealing  with  the  span  of  attention 
it  has  been  noticed  that  the  conditions  of  adaptation,  and  the  brightness 
of  the  post-  and  pre-exposure  fields,  play  an  important  part  in  the 
recall.  Wundt^  expressly  states  that  in  these  tests  persistent  after- 
images are  to  be  avoided,  and  Pillsbury^  considers  that  parts  of  the 
"mental  after-image"  are  attended  to  successively  and  the  duration 
of  this  image  determines  the  number  of  objects  that  can  be  noted. 
Hylan's^  work  confirms  this  view.  If  this  be  correct,  the  so-called 
span  of  attention  is  really  a  measure  of  the  persistence  of  the  memory 
image. 

It  is  extremely  difficult  to  separate  the  effects  and  in  fact  to 
distinguish  at  all  between  a  faint  projected  image  and  the  memory- 
image  during  these  tests.  The  faintest  sensations  are  sometimes  suffi- 
cient to  give  rise  to  definite  images  if  only  they  resemble  those  produced 
by  the  things  which  the  image  represents.  James*  mentions  the  fact 
that  frequently  words,  visions,  etc.,  unconnected  with  the  main  stream 

*  Zur  Kritik  tachigtoakopischer  Versuch,  «  PilUbury,  AUentioti,  68. 
»  J.  P.  Hylan,  "The  Distribution  of  Attention,"  Psych.   Bev.   1903,  373. 

*  James,  Principles  of  Psychology,  n.  88. 
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of  thought  will  flit  through  the  mind,  and  are  easily  perceptible  to  an 
attention  on  the  watch  for  them.  He  attributes  their  appearance  to 
the  influence  of  undetected  after-images  and  states:  "I  have  not  a 
few  times  been  surprised  after  noting  some  idea  to  find,  on  shutting 
the  eyes,  an  after-image  left  on  the  retina  by  some  bright  or  dark 
object  recently  looked  at,  which  had  evidently  suggested  the  idea. 
'Evidently,'  I  say,  because  the  general  size,  shape  and  position  of  the 
object  thought  of,  and  of  the  after-image,  were  the  same  although  the 
idea  had  details  which  the  image  lacked.  We  shall  probably  never 
know  just  what  part  retinal  after-images  play  in  determining  our 
thoughts.  Judging  by  my  own  experience,  I  should  suspect  it  of  not 
being  insignificant." 

Common  observation   shows   how  frequently,  when   an   effort  of 

memory  is  made,  the  eyelids  are  blinked,  closed,  or  the  eyes  are  directed 

to  the  wall  or  ceiling.     This  does  not  seem  to  be  due  entirely  to  the 

desire  to  escape  from  the  stimulus  of  surrounding  objects.    Such  actions 

lead  to  rapid  changes  in  the  amount  of  light  entering  the  eyes  and  are 

favourable  to  the  formation  of  projected  images.    It  is  possible  that 

the  above  individual  peculiarities  are  of  service  in  assisting  the  memory 

by  producing  a  slight  sensory  stimulus  which  is  sufficient  to  give  a  clue, 

or  to  serve  as  a  foundation  for  a  more  accurat-e  recall. 

In  the  light  of  these  considerations  it  seemed  more  than  likely  that 
a  comparison  of  the  duration  of  the  projected  image  with  the  individual's 
performance  in  visual  recall  tests  might,  in  the  case  of  a  number  of 
subjects,  indicate  some  connection  between  the  two  abilities. 

Many  of  the  so-called  visual  memory  tests  are  complicated  by  such 
a  number  of  additional  factors  that  it  is  doubtful  what  part  the  visual 
impression  plays  in  the  recall.  In  the  tests  carried  out  with  the  subjects 
of  the  previously  noted  experiments,  an  attempt  was  made  to  eliminate 
the  use  of  nmemonics  and  verbal  symbols  so  that,  as  far  as  possible, 
visual  factors  predominated  in  the  recall. 

A  brief  description  of  the  method  adopted  is  necessary  in  order 
to  give  some  idea  of  the  character  of  the  tests. 

Letters,  figures,  geometrical  figures,  colours,  and  nonsense  syllables 
are  aD  open  to  the  objection  that  they  are  easily  named  and  in  conse- 
qu^ce  the  memory  of  them  may  be  carried,  in  part,  at  least,  in  verbal 
terms.  In  order  to  eliminate  this  possibility,  complexes  of  lines  having 
no  resemblance  to  any  known  object  were  used.  The  use  of  material 
of  this  type  however  raises  difficulties  in  the  testing  of  the  subject's 
accuracy  of  recall.     If  the  sub j  ects  be  asked  to  draw  what  they  remember, 
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too  great  an  advantage  is  gained  by  those  who  possess  ability  in  this 
direction  and  individual  differences  wholly  unconnected  with  memory 
are  introduced.  Then  again,  if  the  subjects  are  tested  by  their  ability 
to  pick  out  the  previously  exposed  figure  from  amongst  a  number  of 
others,  recognition  plays  too  prominent  a  part.  A  subject  might  readily 
recognise  the  previously  exposed  object  and  yet  have  but  small 
ability  in  recalling  its  appearance.  In  addition  contrast  effects, 
due  to  the  presence  of  a  number  of  similar  objects,  add  further 
complications. 

In  order  to  solve  the  difficulty  of  testing  the  accuracy,  and  to  render 
the  work  of  recording  the  recall  as  simple  as  possible,  the  following 
method   was   adopted  in   principle. 

A  figure  composed  of  four  definite  parts  each  consisting  of  com- 
plexes of  lines  was  used.  Each  subject  was  provided  with  a  scoring 
sheet,  having  outlined  on  it  four  blank  spaces  in  positions  corresponding 
to  the  four  parts  of  the  figure.  The  whole  figure  was  shown,  and 
then  after  a  few  seconds  a  duplicate  of  one  of  its  parts  was  exposed. 
The  subjects  then  placed  the  number  1  in  that  blank  on  the  scoring 
sheet  which  they  believed  corresponded  to  the  position  occupied  by 
the  exposed  part  in  the  previously  shown  whole  figure.  Duplicates  of 
the  remaining  parts  of  the  whole  figure  were  then  exposed  successively 
and  the  subjects  placed  the  numbers  2,  3  and  4  in  what  they  thought  to 
be  the  appropriate  spaces  on  the  scoring  sheet.  In  this  way  the  original 
figure  was,  so  to  speak,  built  up  from  memory  of  the  positions  of  the 
part  figures.  The  subjects'  records  were  easily  checked,  and  the  method 
of  recording  presented  practically  equal  facility  for  all  subjects  and 
so  eliminated  differences  due  to  this  factor. 

When  a  subject,  in  this  way,  indicated  correctly  the  positions  which 
the  parts  occupied  in  the  whole  figure,  he  showed  that  he  could  recall 
more  or  less  definitely  the  originally  presented  card.  The  parts  com- 
posing the  whole  figures  were  complex  in  character,  and  from  the 
reports  given  by  the  subjects  at  the  end  of  a  series  of  exposures, 
only  a  few  instances  occurred  where  the  subject  found  that  he  had 
remembered  by  verbal  symbols. 

Several  cards  of  a  similar  type  were  prepared  and  exposed.  Each 
card  was  exposed  for  two  seconds  and  then  after  an  interval  of  four 
seconds  the  component  parts  were  each  in  turn  shown  for  two  seconds. 
Two  seconds  were  allowed  for  recording  after  each  showing. 

The  degree  of  accuracy  with  which  a  subject  built  up  the  card  from 
the  successive  exposures  of  the  parts  was  taken  as  a  gauge  of  the 
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^^  ^ti^kij  to  recall  the  object  and  was  easily  determined  by  the  total 

^Ime  subject's  correct  placings  throughout  the  series  of  tests. 

ti^^      -^^  previously  stated,  there  was  considerable  difference  in  the  way 

in^       Subjects  reacted  during  the  tests  for  the  duration  of  the  projected 

ot;^^"^© ;  some  showing  a  fairly  constant  duration  in  the  successive  tests, 

^^»  showing  an  increase  in  the  time  of  retention,  probablv  due  to 
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Grading  of  Snbjeots  according  to  Average  Duration  of  Projeoted  Imago 
Fig.  11. 

P^^^<5tiice,  while  others  showed  a  tendency  to  diminish.     In  order  that 

^    oonditions  should  be  similar  to  those  operative  in  the  memory 

^^^,  and  to  eliminate  the  effects  of  practice  as  far  as  possible,  the 

*^^^^®  duration  of  the  images  consequent  on  the  first  five  exposures 

^^  t\ie  bright  disc  was  taken  as  a  gauge  of  the  subject's  retentivity 

^'^^^  normal  conditions.    The  subjects  were  arranged  in   order  of 
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retentivity,  and  a  graph  was  obtained  by  plotting  against  each  subject 
his  score  for  the  visual  memory  tests.    The  results  are  shown  for  boys 

in  Fig.  11.     Using-  the  formula  — 7-2    V\'  *^^  correlation  for  22  boys 

works  out  at  0-57  with  a  p.e.  of  -KM,  while  for  the  19  girls  the  result 
is  0-653.  These  results  seem  to  support  the  suggestion  previously 
advanced  that  in  the  case  of  immediate  visual  memory  a  more  or 
less  adequate  image,  perhaps  sometimes  of  a  merely  fragmentary 
character,  is  revived,  and  though  not  necessarily  distinctly  present  to 
consciousness,  nevertheless  exercises  a  determining  influence  over  sub- 
sequent acts  by  which  the  recall  is  announced  by  the  subject. 

VIII.    Summary  and  conclusions. 

In  these  papers  an  endeavour  has  been  made  to  present  a  number 
of  experiments  in  connection  with  vision  which  seem  to  indicate  the 
following  conclusions : 

There  is,  first  of  all,  a  need  for  a  distinction  between  the  after-image 
proper,  and  the  projected  image. 

1.  The  after-image  depends  for  its  sensory  characteristics  mainly 
upon  impulses  aroused  by  continued  activity  in  some  portion  of  the 
originally  stimulated  parts. 

2.  The  projected  image  appears  to  be  mainly  dependent  for  its 
formation  upon  the  following  conditions: 

(a)  Changes  which  occur  in  the  intensity  of  the  light  received  on 
the  whole,  or  upon  a  considerable  part  of  the  retina. 

(6)  Altered  conductivity  of  that  portion  of  the  visual  tract  which 
was  originally  excited. 

3.  The  changes  in  the  intensity  of  the  stimulation  of  the  whole 
retina  probably  give  rise  to  a  series  of  impulses  of  considerable  intensity 
throughout  the  whole  tract.  The  differences  in  conductivity  produced 
by  the  original  stimulation,  in  certain  portions  of  the  visual  tract, 
cause  a  differentiation  of  the  impulses  aroused  by  the  retinal  stimulation 
and  give  rise  to  the  sensory  characteristics  of  the  image. 

4.  The  positive  image  is  formed  when  some  portion,  probably 
peripheral,  of  the  originally  traversed  tract  is  resistant  to  the  passage 
of  the  momentary  impulses  whereas  the  remaining  portion  facilitates 
the  passage  of  impulses  which  reach  it  through  lateral  paths. 

5.  The  negative  image,  on  the  other  hand,  appears,  when,  owing  to 
recovery  of  the  previously  excited  tract,  direct  impulses  are  able  to 
pass  from  retina  to  cortex  and  lateral  spread  is  thus  cut  out.     These 
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impulses,  by  reason  of  the  greater  resistance  which  the  recovering 
paths  still  offer,  are  of  less  intensity  than  those  from  other  parts.  Hence 
the  image  produced  appears  negative. 

6.  The  conjunction  of  volitional  activity  with  the  passage  of  these 
impulses  through  cortical  paths  leads  to  the  projection  of  the  image. 
(Part  I,  sect,  v.) 

7.  The  direction  of  the  projection  seems  to  be  intimately  connected 
with  factors  concerned  in  the  voluntary  movement  of  the  eyes  and  is 
related  to  some  visual  schema  rather  than  to  the  actual  direction  of 
the  visual  axis.    (Part  I,  sect,  v.) 

8.  Many  of  the  characteristics  of  the  projected  image  suggest  an 
analogy,  which  may  prove  to  be  a  direct  connection  with  the  phenomena 
observed  in  certain  types  of  hallucinations.     (Part  I,  sect,  iv.) 

An  explanation  of  the  progressive  blocking  at  the  synapses  of  the 
nerve  tract,  such  as  many  of  the  experiments  suggest,  and  the  arousal 
of  series  of  impulses  by  the  intermittent  stimulation  of  the  retina 
seems  to  be  included  in  the  wider  conception  that  the  nerve  cells  respond 
in  a  peculiar  manner  to  suitable  stimuli  with  which  they  are  functionally 
associated.  The  response  takes  the  form  of  a  retraction  or  protrusion 
of  processes,  probably  infinitesimal,  but  still  of  sufficient  magnitude  to 
cause  a  material  increase  or  decrease  in  the  synaptic  resistance.  This 
assumption  is  based  on  the  following  grounds  which,  though  individually 
hardly  conclusive,  taken  together  seem  to  warrant  a  provisional 
hypothesis  of  the  type  suggested: 

(a)  Physiological  evidence  shows  that  nerve  cells,  under  the  action 
of  prolonged  stimulation,  show  signs  of  shrinkage  and  considerable 
changes  in  structure. 

(6)  Retraction  or  protrusion  of  processes  under  suitable  stimuli 
have  been  observed  in  protoplasmic  cell-forms  of  a  lower  and  less  highly 
organised  type. 

(c)  A  large  number  of  facts  in  connection  with  visual  phenomena 
seems  to  indicate  the  occurrence  of  such  action  within  the  nervous 
system. 

In  the  light  of  these  considerations  the  foUowing  assumptions  have 
been  made: 

(1)  There  is  an  immediate  protrusion  of  processes  on  the  sudden 
admission  of  light  to  the  eye,  or  on  a  change  in  the  intensity  of  the 
illumination.  This  change  probably  accompanies  the  electrical  variation 
noticed  under  these  conditions,  occurs  throughout  the  ceU  community 
of  the  visual  tract,  and  facilitates  the  passage  of  impulses  which  produce 
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a  considerable  momentaiy  increase  in  the  intensity  of  the  sensation 
aroused. 

(2)  Following  this,  there  is  an  equally  rapid  withdrawal  of  processes 
to  the  normal  position  suitable  to  the  state  of  adaptation  for  the  average 
stimulus- value  of  the  total  light  entering  the  eye.  This  leads  to  an 
immediate  fall  to  sensation  of  normal  intensity. 

(3)  With  continued  stimulation  of  the  same  tracts  there  is  a  gradual 
change  in  the  body  of  the  ceU,  which  leads  to  further  retraction,  and 
if  prolonged  causea  complete  blocking  at  the  sjmapses. 

(4)  This  blocking  is  greatest  at  the  peripheral  synapses,  thus 
protecting  the  higher  levels,  which  are  only  affected  materially  wben 
the  sjBtem  has.  been  under  prolonged  and  intense  stimulation. 

The  disappearance  of  the  projected  image  on  the  cessation  of  the 
intermittent  stimuli,  and  its  ready  recovery  even  after  considerable 
periods  by  renewed  stimulations,  draws  attention  to  a  peculiarity  of 
the  visual  tract  which  plays  an  important  part  in  normal  vision.  The 
rapid  appearance  of  a  uniform  field,  even  after  initial  excitations  which 
have  produced  a  complete  blocking  of  impulses,  appears  to  be  due  to 
the  obliterative  action  of  impulses  of  normal  intensity  which  spread 
laterally  from  the  surrounding  tracts.  These  impulses  rapidly  obscure 
the  effect  of  previous  stimulation,  which,  but  for  this  action,  would 
produce  disturbing  images  in  the  visual  field. 

Tests  have  been  described  which  indicate  the  scope  and  utility  of  the 
method  of  maintaining  the  projected  image  by  intermittent  stimulation 
as  a  means  of  investigating  visual  problems  and  it  has  been  shown  that : 

(1)  Great  individual  differences  exist  with  respect  to  the  retino- 
cerebral  tract  as  regards  general  sensitiveness,  retentivity  and  the 
character  of  the  subsequent  colour  phenomena  induced  by  the  original 
stimulus. 

(2)  A  relationship  appears  to  exist  between  the  factors  involved  in 
the  formation  of  the  projected  image  and  immediate  visual  memory. 

In  conclusion  I  wish  to  acknowledge  my  indebtedness  to  Dr  W.  H.  R. 
Rivers,  and  to  Dr  C.  S.  Myers,  for  encouragement  to  continue  with  the 
early  experiments.  Dr  W.  McDougall  has  also  kindly  given  many 
valuable  suggestions  and  much  stimulating  advice  concerning  later 
work.  On  the  experimental  side  my  father,  Mr  G.  R.  Miles,  has  spent 
unlimited  patience  in  the  development  and  construction  of  the  apparatus 
used;  whilst  Mr  Cyril  Burt  has  given  great  assistance  with  regard  to 
the  arrangement  and  presentation  of  this  accoimt  of  my  work. 

(Manuscript  received  11  August  1915.) 
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Psychologicdl  Studies  from  the  Psychological  Laboratory,  Bedford  College  for 
Women,  University  of  London.  London:  University  of  London  Press. 
1915.    Pp.  161.    2s.  6d, 

This  volume  contains  four  psychological  studies  by  various  writers  with  an 
introductory  note  by  Miss  Beatrice  EdseU.  The  problems  studied  are  Learning 
and  Re-learning  in  Mice  and  Rats,  Controlled  Association,  the  Nature  of  Recognition 
and  Thought  Processes.  The  investigations  were  carried  out  as  part  of  the  regular 
woriL  of  a  class  held  in  conhection  with  an  inter-coUegiate  course  of  lectures  on 
'Memory,  Association,  and  Thought  Processes.'  A  most  valuable  feature  is  the 
fullness  with  which  the  details  as  to  the  material  used  and  as  to  the  introspections 
obtained  are  recorded. 

Individual  Differences  in  AbiHty  and  Improvement  and  their  Correlations, 
By  J.  Crosby  Chapman  {Columbia  University  Contributions  to  Education, 
No.  63).  Pp.  44.  New  York  City:  Teachers'  College,  Columbia 
University.     $1.00. 

The  general  question  considered  in  this  research  is  the  existence  of  general 
improvabihty:  "does  it  follow  that  the  mdividual  who  gains  rapidly  in  one  mental 
trait  will  also  gain  with  corresponding  rapidity  in  other  mental  traits  ?  **  The  data 
used  were  obtained  during  investigations  made  for  the  New  York  State  Ventilation 
Commission;  the  primary  purpose  of  the  tests  was  to  discover  the  mental  effects 
of  diflFerenoes  in  temperature  and  humidity.  Twenty-two  men  students  were 
examined  on  ten  occasions,  each  with  tests  of  Addition,  Multiplication,  Colour- 
naming,  Cancellation  and  Finding  Opposites. 

In  simple  tests  (Colour-naming,  Opposites)  the  curves  show  that  an  approach  is 
made  to  the  psychological  limit  in  fUFteen  minutes.  In  the  more  complex  tests 
a  much  greater  time  is  required.  Even  after  a  practise  of  100  or  200  minutes  improve- 
ment in  addition  and  multiplication  is  still  almost  as  rapid  as  at  the  commencement. 
Very  high  correlations  between  initial  and  final  scores  show  that  each  individual 
tends  to  maintain  his  rank  throughout  with  any  given  test.  High  initial  efficiency 
seems  to  be  accompanied  by  a  correspondingly  high  power  of  improvement  in  the 
more  complex  tests,  but  not  in  the  more  automatic.  With  a  much  practised  function, 
such  as  addition,  high  efficiency  tends  to  be  accompanied  by  a  oorrespondii^  accuracy. 
No  such  relationship  is  discernible  in  such  tests  as  cancellation.  "The  main  con- 
tributibn  of  the  investigation  is  to  reveal  the  complete  inadequacy  of  measurements 
of  improvement  over  short  periods  as  a  test  of  individual  differences." 

Educational  Guidance :  An  Experimental  Study  in  the  Analysis  and  Prediction 
of  Ability  of  High  School  Pupils.  By  Truman  Lee  Kblley  {Columbia 
University  Contributions  to  Education,  No.  71).  Pp.  116.  New  York 
City:  Teachers'  College,  Columbia  University.     1914.     $2.00. 

The  problem  in  which  the  investigation  recorded  here  originated  was  a  practical 
one:  how  far  can  the  mental  ability  of  a  prospective  high  school  pupil  be  classified 
or  gauged?  The  data  used  were  (1)  the  pupils*  school  records,  (2)  the  estimates  of 
previous  teachers,  (3)  the  resulta  of  special  tests.    Four  groups,  varying  in  age  from 
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13  to  16  and  in  numbers  from  26  to  81,  were  examined.  The  teste  are  described, 
and  the  numerical  data  recorded,  in  fuU.  It  was  found  that  '*  there  can  be  little 
question  as  to  which  of  the  three  sources  is  preferable...:  the  elementary  school 
records  give  the  most  accurate  estimate  of  average  class  standing,  as  well  as  of 
standing  in  specific  courses.*' 

Variation  in  the  Achievements  of  Pupils.  By  Charles  Herbert  Elliott 
(Columbia  University  Contributions  to  Education,  No.  72).  Pp.  114. 
New  York  City:  Teachers'  College,  Columbia  University.    1914.     $1.26. 

The  achievements  of  about  seventeen  hundred  American  school  children  in  the 
fifth  and  seventh  grades  have  been  measured  in  arithmetic,  composition,  spelling,  hand- 
writing and  range  of  vocabulary.  The  results  are  gathered  into  tables,  which,  it  is 
suggested,  may  be  used  as  tentative  standards  for  evaluating  the  work  of  a  school 
system  in  these  subjects.  A  supplementary  investigation  has  been  made  into  the 
influence  of  the  size  of  class  in  which  children  are  taught.  ''So  far  as  the  records 
of  these  tests  are  valid,  there  is  apparently  no  relationship  between  the  size  of  class 
in  which  the  children  have  been  taught  and  the  attainment  or  variability.**  Various 
reasons  are  discussed  in  explanation  of  this  result. 

Feeblemindedness:  Its  Causes  and  Consequences.  By  H.  H.  (xODDABD. 
Pp.  699.    London :   Macmillan  and  Co.     17^.  net. 

This  book  is  a  report  of  work  done  at  the  Vineland  Research  Laboratory  during 
the  last  Ave  years,  and  deals  with  the  social  and  biological  problems  involved  in 
feeblemindedness.  Pedigree  charts  of  327  families  of  'children*  at  the  Vineland 
Training  School  have  been  compiled  by  field- workers ;  each  chart  is  supplemented 
by  a  full  history  of  the  feebleminded  individual  himself,  and  a  brief  account  of  his 
mental  attainments.  From  the  data  obtained,  Dr  Goddard  concludes  that  feeble- 
mindedness is  transmitted  in  accordance  with  the  Mendelian  formula;  that  normal- 
mindedness  behaves  like  a  unit-character,  is  dominant,  and  \&  also  transmitted 
according  to  the  Mendelian  law.  The  negative  results  of  the  investigations,  esx)ecial]y 
those  relating  to  commonly  assigned  causes,  such  as  alcoholism,  syphilis,  insanity 
and  accidents,  are  also  of  special  interest.  The  last  two  chapters  of  the  book  are 
devoted  to  considering  the  treatment  of  fundamental  problems  along  eugenic  lines. 

A  Manual  of  Ethics.  By  John  S.  Mackenzie.  Fifth  Edition.  London : 
W.  B;  aive  (University  Tutorial  Press).     1915.    Pp.  xxii  +  500.    6«.  6<f. 

The  fifth  edition  of  Professor  Mackenzie*8  well-known  manual  contains  several 
important  changes,  involving  the  addition  of  nearly  fiftv  pages.  Many  of  them  are 
due  to  the  writings  of  Mr  G.  E.  Moore.  The  chief  is  the  addition  of  a  new 
chapter  on  *The  Further  Determination  of  the  Moral  Standard*  and  a  brief  preface, 
in  both  of  which  Mr  Moore*s  views  are  discussed,  mainly  with  approval.  Further 
'Notes*  have  been  appended  to  certain  chapters,  dealing  briefly  with  'Recent  Views 
about  Pleasure*  (mainly  the  views  of  Sidgwick,  McTaggart,  Rashdall  and  Moore) 
and  'Theories  of  Development  *  (mainly  the  theories  of  Spencer,  Green  and  Nietzsche). 
References  for  further  reading  are  brought  up  to  date.  Recent  psychological 
work  bearing  upon  the  problems  discussed  is  but  occasionally  mentioned. 

The  Principles  of  Judicial  Proof.  By  John  H.  ViTiOMORE.  Pp.  xvi  H-  1179. 
Boston:  Little,  Brown  and  Co.    1915.    30*.  net. 
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feeling,  emotion,  bias,  and  experience.  He  then  minutely  analyses  the  actual 
testimonial  process.  His  method  is  to  distinguish  and  classify  the  various  psycho- 
logical factors  concerned ;  and  to  devote  a  separate  section  to  each  factor,  oitins  at 
length  relevant  excerpts  from  leading  psycholosists  and  jurists,  and  appending  law 
cases  in  illustration  of  the  principle  discussed.  The  book  includes  a  general  account 
of  the  experimental  investigation  of  testimony ;  and,  as  a  whole,  is  of  considerable 
value  to  those  interested  in  the  psychology  of  evidence. 

The  Vicious  Circles  of  Neurasthenia  and  their  Treatment.  By  Jamieson  B. 
Hubby.  Pp.  xv  +  90.  London :  J.  and  A.  Churchill.  1915.  38.  6d. 
net. 

In  a  series  of  ten  brief  chapters  the  author  discusses  the  *  vicious  circles  *  associated 
with  psychoses,  with  the  sense-organs,  and  with  the  vascular,  respiratory,  digestive 
and  genito-urinarv  systems;  and  concludes  with  a  longer  chapter  on  'The  Breaking 
of  the  Circle.'  The  circles  and  the  points  at  which  they  may  profitably  be  broken 
are  illustrated  diagrammatically  in  a  series  of  five  plates. 

Psychology  and  Parenthood.  By  H.  Addinoton  Bbucb.  New  York:  Dodd, 
Mead  and  Co.    1915.     $1.25  net. 

The  writer  has  endeavoured  *'to  review  and  unify,  in  non-technical  language,  the 
findings  of  modem  psychology  which  bear  especially  on  the  laws  of  mental  and  moral 
growth.**    His  illustrations  are  often  of  interest. 

Mind,  Nos.  93,  94  and  95.    London:  Macmillan  and  Co.    1915.    4^.  each. 

The  Philosophical  Review,  Vol.  xxiv,  Nob.  2,  3,  4  and  5.  New  York: 
Longmans,  Green  and  Co.    1915.    38.  net. 

The  Journal  of  Animal  Behaviour,  Vol.  iv,  No.  6,  Vol.  v,  Nos.  1,  2  and  3. 
Cambridge,  Boston,  Mass.:  Henry  Holt  and  Co.  1915.  Subscription 
$3.00  per  volume. 

The  Psychological  Review,  Vol.  xxii,  Nos.  1,  2  and  3.  Princeton,  N.  J.: 
Psychological  Review  Co.  1915.  Subscription  (with  The  Psychological 
Bulletin)  $5.00. 

The  Psychological  Bulletin,  Vol.  xii,  Nos.  1,  2  and  3.  Princeton,  N.  J.: 
Psychological  Review  Co.    1915.    Subscription  $2.75. 

BuUetin  de  TlnstUut  Oineral  Psychologique,  14«  Annee,  Nob.  4—6, 15«  Annee, 
Nob.  1 — 3.  Paris:  Au  8i6ge  de  la  Sociit6.  1914,  1915.  Abonnement 
annuel,  20  f . 
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May  8,  1915.  Some  Effects  of  Training  on  Children's  Powers  of  Observation, 

by  Miss  I.  B.  Saxby. 

Observations  on  a  Three-legged  Dog,  by  A.  Wohlgemuth. 

The  Oscillatory  Character  of  Attention,  by  J.  C.  FLifoKL. 

July  3  and  5,  1915.    Joint  Meetings  with  the  Aristotelian  Society  and  the  Mind 
Association. 

July  3,  1915.  Mr  Bertrand  Russell's  Theory  of  Judgement,  by  G.  F.  Stout. 

July  5,  1915.  The  Import  of  Propositions  (Symposium),  by  Miss  Constanob 

Jones,  Bbbnard  Bosakquet  and  F.  C.  S.  Sohillee. 
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STEREOSCOPY 

AS  A  PURELY  VISUAL,   BISYSTEMIC, 
INTEGRATIVE  PROCESS. 

By  henry  J.  WATT. 

T/ 

I,  The  integration  of  stereoscopy  cannot  include  any  quality  other 

than  the  visual. 

II,  Stereoscopy  cannot  be  founded  upon  the  integration  of  differences 

in  any  single  attribute  except  systemic  order,  and  not  directly 
even  upon  that. 

III.  Exclusion  of  temporal  modes  and  therewith  of  motion. 

IV.  The  integration  of  stereoscopy  must  rest  proximately  upon  bi- 

systemic  differences  of  distances  or  forms. 
V.      Form  in  relation  to  the  origin,  maintenance,  and  alterations 

of  binocular  correspondence. 
VI.     The  role  of  form  in  the  process  of  uniocular  stereoscopy. 
VII.    Theory  of  stereoscopic  vision  : 

(a)     The  rules  of  bisystemic  disparity. 

(6)     The  negative  case  of  ^ vertical^  disparity. 

(c)  The  systemic  sign. 

(d)  As  a  process,  stereoscopy  is  a  bisystemic,  and  therefore 

purely  visual,  integration  of  bidimensional  forms ; 
as  a  product,  it  is  a  purely  visual  tridimensional 
form,  not  space. 

(e)  The  interplay  of  primitive  stereoscopy  and    higher 

determining  processes. 

Sterboscopio  vision  is  admitted  to  be  a  complex  kind  of  sensory 
experience.  A  complete  theory  of  it  presupposes  knowledge  of  its 
relation  to  its  physical  stimuli,  of  its  dependence  upon  neural  processes, 
and  of  its  constitution  as  a  complex  experience.  The  first  of  these 
three  fields  of  knowledge  displays  the  adequacy  and  efiSciency  of 
stereoscopic  vision,  but  does  not  ofier  any  paths  towards  true  theory. 

J.  of  Psych  vni  9 
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The  problems  of  theory  are,  of  course,  set  solely  by  the  peculiar  nature 
of  the  experience ;  but  their  solution  may  be  sought  either  within 
experience  itself  or  in  the  sphere  of  neural  processes.  The  quest  of 
the  great  majority  of  present  day  theories  does  most  certainly  run  in 
the  latter  direction.  The  view  prevails  that  a  purely  psychological 
theory  of  stereoscopic  vision  is  more  or  less  impossible  or  chimerical. 

The  popularity  of  physiological  references  rests  upon  a  double 
basis.  On  the  one  hand  nerves  and  neural  processes  are  accredited 
and  substantial  parts  of  the  material  world.  On  the  other  hand  we 
do  not  seem  to  find  in  stereoscopic  vision  any  traces  of  those  processes 
which  a  theory  of  the  derivation  of  stereoscopic  vision  from  simpler 
visual  experiences  would  lead  us  to  expect.  Stereoscopic  vision  seems 
to  spring  fully  grown  into  life.  Besides  an  explanation  of  stereoscopic 
vision  by  reference  to  simpler  visual  experiences  would  somehow  suggest 
the  manufacture  of  something  out  of  nothing ;  two  dimensions  somehow 
turn  into  three.  Of  the  latter  two  reasons  recent  investigations  have 
shown  that  the  former  is  actually  groimdless.  Traces  of  processes 
can  be  detected.  And  the  latter  reason  really  puts  every  would-be 
complete  physiological  theory  of  stereoscopic  vision  out  of  court.  For 
we  cannot  expect  the  complications  of  the  material  or  biological 
world  to  explain  for  us  the  occurrence  of  something  specifically  new; 
unless,  indeed,  we  adopt  the  naive  point  of  view  that  the  collocations 
of  neural  matter  which  underlie  our  sensory  experiences  are  exactly 
like,  and  therefore  sufl&ce  to  explain,  the  processes  of  experience  with 
which  they  are  correlated.  Surely  there  are  few  to-day  whom  such  an 
'explanation'  could  satisfy,  even  if  they  forget  that  neural  processes 
are  never  supposed  to  possess  states  of  feeling  or  thought  over  and 
above  the  feeling  and  thought  they  evoke  in  our  *  minds.' 

In  this  paper  I  shall  endeavour  to  increase  the  hope  and  promise 
of  a  psychological  theory  of  stereoscopic  vision  by  advocating  certain 
plans  of  systematic  exposition  and  by  removing  certain  more  or  less 
permanent  barriers  to  insight  and  progress.  Stereoscopic  vision  is 
so  complex  that  it  can  never  be  made  to  appear  simple;  but  our 
knowledge  of  the  facts  and  our  insight  into  the  principles  of  its  construc- 
tion enable  us  to  grasp  it  at  least  as  a  scientifically  continuous  process^ 

^  [The  work  of  this  paper  originated  in  my  desire  to  obtain  a  full  and  satisfactory 
theory  of  stereoscopic  vision  in  pursuance  of  my  efforts  indicated  in  my  paper:  "Some 
Problems  of  Sensory  Integration,"  This  Joumaly  1910,  in.  323  ff.  esp.  331  f.  For  this 
purpose  I  found  it  necessary  to  construct  for  myself  a  pure  psychology,  adequate  in 
principle,  if  not  in  detail,  to  all  kinds  of  sensory  experience  simpler  than  stereoeoopic 
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I.     The  integration  of  stereoscopy  cannot  include  any  quality 
other  than  the  visiuil, 

(a)  The  theory  has  been  advanced  that  sensations  of  muscular 
quality  from  the  extrinsic  and  intrinsic  muscles  of  the  eyes  fuse  with 
visual  sensations  to  give  stereoscopy.  This  view  is  based  upon  certain 
corrdations  between  objective  conditions  of  the  eyes  and  variations 
in  stereoscopic  vision  or  at  least  judgments  regarding  distances  in 
the  line  of  sight.  In  the  case  of  judgments  correlated  with  changes  of 
accommodation  it  cannot  be  denied  that  they  are  devoid  of  any  basis 
in  stereoscopic  vision ;  the  object  is  judged,  but  not  seen  stereoscopically, 
to  be  nearer  or  farther;  the  question  then  arises  as  to  the  basis  in 
experience  upon  which  these  judgments  are  founded.  It  has  been 
urged,  for  example,  that  this  basis  consists  of  the  visual  effects  produced 
by  voluntary  changes  in  the  direction  of  the  attention^.  But  this 
question  may  be  left  for  separate  treatment  at  the  proper  place.  In 
the  case  of  judgments  correlated  with  changes  of  convergence  the  latter 
produce  in  ordinary  daylight  vision  such  changes  in  visual  presenta- 
tions as  undoubtedly  afford  a  better  basis  for  stereoscopic  integration 
than  could  sensations  of  the  accompanying  muscular  changes.  And 
it  is  not  disputed  that  the  exclusion  of  all  changes  except  the  muscular 
ones  of  convergence  reduces  the  functional  eflSciency  of  vision  far  below 
its  usual  level.  The  high  stereoscopic  efficiency  of  ordinary  vision 
cannot  therefore  be  due  to  the  cooperation  of  muscular  sensations. 
Nor  is  the  muscular  efficiency  of  the  eye  itself  improved  to  the  required 
degree  by  the  circumstances  of  ordinary  vision.  The  investigations 
of  Judd  and  his  pupils  have  shown  how  irregular  and  rough  the  work 
of  the  eye  muscles  is,  compared  with  the  accuracy  of  visual  discrimina- 
tion in  any  dimension.  In  comparing  the  two  cases  we  have  to  note 
that  judgments  correlated  with  changes  of  convergence  alone  are 
much  more  accurate  than  those  correlated  with  changes  of  accommoda- 
tion.    But  even  in  the  former  there  is  evidence  to  show  that  the 

vision,  and  then  of  course  to  the  latter  also.  The  problems  of  stereoscopic  vision  have 
been  constantly  in  my  mind,  and  their  solution  has  developed  over  what  often  and  long 
seemed  to  me  to  be  insuperable  difficulties  and  mysteries.  But  yet,  once  the  main  principles 
o!  the  task  became  clear,  I  never  doubted,  as  I  do  not  now,  that  a  pure  psychology 
would  be  able  to  answer  fully  all  the  questions  to  which  answers  may  legitimately  be 
expected  from  a  science  of  sensory  experience.  The  papers  referred  to  occur  in  This 
Journal,  nr.  127  flf. ;   v.  292  ff. ;   VL  26  flf.,  176  flF.  and  239  flf. ;   vii.  1  ff.] 

*  Cf.  E.  R.  Jaensch,  "t)ber  die  Wahmehmung  des  Baumes,''  Ztsch,  f.  Psychol.  1911, 
Erg.  Bd.vi.  136  flf.,  140  f. 
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judgmente  are  not  based  on  that  particular  experience  that  is  commonly 
called  stereoscopy.  This  stereoecopy  therefore  cannot  include  muscular 
sensations  within  its  integration. 

In  spite  of  this  and  similar  damaging  evidence,  however,  the  theory 
of  the  cooperation  of  muscular  and  visual  sensations  in  stereoscopic 
vision  in  general  maintains  its  acceptance  with  many^.  This  is 
undoubtedly  due  to  the  fact  that  the  usual  'point  theories'  of  stereo- 
scopic vision  really  fail  to  offer  any  satisfactory  explanation  of  it. 
They  fail  especially  to  explain  the  effects  of  experience  (in  the  broad 
sense)  upon  vision.  So  recourse  is  had  to  muscular  factors,  since  all 
'experience'  obviously  involves  these.  We  must  therefore  examine 
the  psychological  possibility  of  this  theory. 

(6)  The  integration  of  muscular  with  visual  sensations  is  psycho* 
logically  unthinkable.  Consider  first  the  qualitative  attribute.  The 
fusion  of  qualities  is  familiar  in  the  senses  of  vision,  taste,  and  smeU. 
Of  course  we  may  consider  the  differences  of  quality  wfiich  occur 
within  each  of  these  three*,  as  either  differences  of  quality  within  a 
single  sense  or  as  differences  of  quality  within  groups  of  qualitatively 
closely  allied  senses'.  We  should  then  admit  the  possibility  of  fusion 
between  the  qualities  of  one  and  the  same  sense  or  between  senses 
of  closely  allied  or  similar  qualities.  No  one  will  suggest  that  the 
visual  and  muscular  qualities  fall  under  either  of  these  two  heads. 
Thus  far  at  least  we  are  not  encouraged  to  assume  the  possibility  of 
their  fusion. 

But  fusion  between  qualities  of  different  senses  is  also  allied. 
Taste  and  smell  are  held  to  blend  so  intimately  that  only  experimental 
isolation  can  give  a  proper  classification.  This  is  doubtless  true  as 
it  stands.  Without  experiment  we  cannot  readily  tell  savour  from 
flavour.  But  it  is  not  asserted  that  tastes  disappear  in  smells  or  vice 
versa,  so  that  from  the  fusion  a  new  kind  or  feature  of  smell  or  taste 
arises.  The  problem  of  the  introspective  sinularity  or  difference  between 
the  qualities  we  now  know  to  belong  to  taste  on  the  one  hand  and  to 
smell  on  the  other  hand  would  hardly  have  been  grievously  retarded, 
even  had  we  been  imable  to  isolate  the  senses  of  taste  and  smeU.  Fusion 
seems  thus  to  be  restricted  to  allied  or  similar  qualities. 

Thus  we  find  that  we  can  assume  no  analogy  for  the  fusion  of  visual 
and  muscular  qualities.     The  only  other  adequately  known  sense  of 

»  Cf.  e.g.  E.  B.  Titchener,  A  Textbook  of  Psychology,  1910,  314  and  334. 
*  The  fusion  of  cold  and  warmth  may  be  placed  alongside  them. 
»  Cf.  This  Jovirnal,  1914,  vn.  3. 
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equal  rank  with  vision — ^the  sense  of  sound — shows  no  fusion  with  the 
qualities  of  any  other  sense.  Fusions  between  vision  or  sound  on  the 
one  hand  and  touch  or  muscular  sense  on  the  other  hand  have  been 
postulated  often  enough  in  order  to  explain  the  bisystemic  products 
of  these  senses — stereoscopy  and  the  localisation  of  sounds.  But  they 
have  never  yet  been  proved.  And  they  are  seriously  discredited  by 
the  vicious  mental  chemistry  they  postulate.  The  minor  fusing  sense 
of  touch  or  muscularity  is  supposed  to  disappear  in  the  product  and 
to  give  rise  to  a  new  feature  of  experience  which  attaches  itself  solely 
to  the  fusing  experiences  of  vision  or  hearing.  Experimental  isolation 
cannot  be  supposed  to  restore  the  minor  partner  of  the  fusion  in  these 
cases  as  clearly  as  the  less  obvioiis  sensations  are  restored  to  notice 
by  the  isolation  of  taste  and  smell.  And,  besides,  in  the  former  cases 
the  sensations  thus  restored  cannot  carry  out  in  isolation  the  distinctions 
they  are  held  responsible  for  in  the  fusion,  as  can  the  isolated  qualities 
of  taste  and  smeU. 

(c)  Theories  which  accept  a  fusion  of  visual  and  muscular  sense 
do  not  usually  enquire  at  all  as  to  how  the  fusion  comes  about.  It  is 
enough  for  them  that  there  seems  to  be  a  need  for  postulating  fusion 
and  that  on  both  sides — muscular  as  well  as  visual — some  sort  of 
variation  occurs.  We  cannot  afford  to  be  so  careless  now.  If  a  fusion 
of  qualities  as  such  is  highly  improbable,  it  is  quite  hopeless  and  useless 
when  we  consider  the  extent  of  variation  in  qualities  that  occurs. 
Strictly  speaking,  we  must  admit  that  muscular  sensations  do  not 
vary  in  quality  at  all^;  only  one  quality  of  this  sense  occurs.  The 
muscular  sense,  through  its  attribute  of  quality,  is  therefore  quite 
incapable  of  producing  the  manifold  variations  of  stereoscopic  localisa- 
tions which  have  to  be  explained.  This  statement  is  almost  equally 
true  of  the  qualities  of  vision.  For  all  possible  stereoscopic  variations 
of  localisation  can  be  produced  with  but  a  minimal  or  single  variation 
of  quality  on  the  visual  side,  if  we  admit  for  the  moment  that  differences 
of  grey-brightness  are  to  be  taken  as  qualitative.  An  integration  of 
quality  is  therefore  excluded  on  both  sides. 

Passing  now  to  a  consideration  of  the  attribute  of  order,  we  may 
readily  admit  that  the  variation  on  the  visual  side  is  sufficient  for  all 
purposes  in  question.  But  it  is  not  so  on  the  muscular  side;  in  fact 
muscular  sensations  can  hardly  be  supposed  to  vary  in  order  at  all 
except  from  muscle  to  muscle ;   within  one  muscle  their  only  variation 

1  This  Journal,  1911,  iv.  146,  148;   1914,  vn.  3. 
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is  that  of  intensity^.    How  then  should  the  muscula 
the  eyes  form  a  parallel  to  the  orders  of  the  fields  < 
to  their  differentiation  into  a  new  set  of  orders  of  tb* 
Neither  could  a  series  of  intensive  differences  in  any 
discriminating  sense  like  sound,  nor  the  minimal  dil 
and  therefore,   by  •  implication,  of  order  also,   w: 
theory  of  intensity*  might  postulate,  or  induce 
variations  of  muscular  sense,  form  an  adequat 
stereoscopic  modification^'   of  the  orders  of  vi- 
this  lack  of  variation  it  is  highly  improbable  1: 
of  two  senses  join  or  fuse  with  one  another  to  1 
attributive  features  of  one  of  these  senses^.    We 
of  such  fusions  in  well-known  sensory  experieiv 
rence  would  present  us  with  something  in;' 
We  can  expect  elementary  sensations  to  met 
when  their  qualities  fuse.    If  their  qualities  <  ■ 
themselves  must  stand  apart,  more  or  les^ 
introspection  according  to  the  degree  of  pi 
enter  into  cognitive  processes. 

But  if  their  fusion  is  excluded,  their  ( 
not  also  rendered  impossible.    We  know. 
sound  do  not  fuse  in  quality.     The  ver^ 
so  clear  is  the  introspective  distinction  of  t 
of  vision  do  nevertheless  become  conn* 
cognitively  parallel  localising  orders  of  1 
see  in  imagination  the  place  it  comes  i 
of  the  voice  with  the  sight  of  the  mo 
be  misled  by  the  habits  we  have  ft>' 
But  here  one  fact  is  quite  obvious, 
any  addition  to  the  sensory  expoi 
vision  or  soimd.    The  beU  whose  so^ 
false  point  is  not  therefore  seen  at  i 
of  localisation.    Nor  does  the  stici 
when  we  put  our  hand  into  the  \\ 
be  sure  some  addition  to  experi( 
of  sensory  systems ;  but  this  add  i 
the  scope  of  any  single  sense.    If 

1  Cf .  he,  ciU 

«  Cf.  C.  S.  Myers.    ' 

»  Cf.  This  Journal 
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connected  in  this  way,  their  connexion  cannot  accoimt  for  the  origin 
of  stereoscopic  indexes,  which  do  most  certainly  fall  entirely  within 
the  scope  of  visual  experience. 

What  holds  good  for  muscular  sensations,  of  course  holds  good 
all  the  more  for  muscular  imagery.  For  memory  is  always  weaker 
than  sense,  and  such  a  wealth  of  muscular  imagery  as  would  be  required 
does  not  exist. 

(d)  One  of  the  most  decisive  facts  of  stereoscopic  vision  is  the 
complete  reversal  of  the  whole  system  of  depth  relations  that  ensues 
with  geometrical  figures  when  the  left  and  right  eye  pictures  are  inter- 
changed in  the  stereoscope.  If  this  reversal  is  to  be  explained  with 
the  help  of  muscular  associates,  we  must  suppose  that  an  association 
or  determination  of  some  kind  is  formed  between  the  visual  complexes 
and  the  muscular  sensations  presented  to  each  eye  respectively.  But 
if  such  an  association  is  to  be  formed,  some  psychical  feature  must 
exist  which  individualises  the  visual  experiences  of  one  eye  from  those 
of  the  other.  For  without  that,  interchange  of  left  and  right  eye 
stimulations  would  produce  in  the  total  complex  of  psychical  presenta- 
tions no  change  whatsoever.  Experiences  cannot  be  just  as  a  matter 
of  fact  associated,  if  association  is  to  make  a  noticeable  difference 
within  the  total  experience.  Subconscious  or  physiological  connexions 
or  associations  would,  of  course,  sufl&ce  for  the  mere  linkage  of  experiences 
into  groups;  that  is  to  say,  they  might  well  determine  the  time  of 
appearance  of  experiences.  But  they  could  not  determine  the  *  arrange- 
ment* of  these  experiences  amongst  themselves  or  differentiate  from 
one  another  experiences  which  are  otherwise  identical.  In  order  to 
do  that  they  would  have  to  supply  each  of  the  experiences  with  a 
conscious  mark  or  sign.  This  sign  would  be  given  either  before  or  after 
the  appearance  of  the  experiences  in  consciousness. 

If  the  sign  is  to  be  given  afterwards,  it  is  presupposed  that  no 
psychical  connexion  or  association  has  been  established  before  the 
sign  appears.  It  is  then  not  evident  how  the  experiences  which  are 
to  receive  the  sign  are  to  be  distinguished  from  the  other  experiences 
which  may  be  present,  so  that  the  conscious  connexion  may  be  estab- 
lished and  the  sign  received^.  If  the  sign  is  to  be  determined  before 
the  experience  in  question  appears,  it  is  presupposed  that  the  connexion 
or  association  has  also  been  established  before  the  experience  appears. 
This  may,  of  course,  be  the  case  in  vision.    But  if  it  is,  it  would  be 

1  Cf.  he.  cii. 
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difficult  to  resist  the  conclusion  that  t 
their  sign  from  their  own  specific  nature 
from  any  subconscious  or  physiologicii ' 
than  visual.    In  any  case  the  occurreiu  » 
connexions  are  a  subject  only  for  spc^ 
not  fall  within  the  scope  of  pure  ps 
of  integration  in  consciousness  won 
purely   visual.     In   both  alternati\' 
conscious  muscular  sensations  witli 
effects  for  consciousness  of  the  ii. 
is  not  required.    For  in  both  cases 
experiences  some  distinguishing  i 
association  with  other  variables 
inde 
syst 
sensi 
ness 
chai 
visiG 
expl 
for  \ 
1 
visic 
chai 
grou 
allj 
The 
post 
Otht 
supi 

vku 
in  b 
i5i  r 


1,1 


'/  Jirrcnces 
•  ltd  J  If  even 


<  h  exclude  any 
oiK^  would  think 
« <)})y.  Only  those 
I  source  or  origin 
re  of  desperation. 
ich  are  not  even 
lal  differences  of 
nvert  themselves 

er  and  pari  passu 
from  the  int^ra- 
;  arguments  may 

fectly  stable.  It 
e.g.  at  the  nearer 
opic  slide.  After 
ts  vanishes;  and 
:ed,  emerge.  We 
lages  and  of  the 
we  do  not  affect 
for  these  orders 
rated  from  them, 
'ver,  be  said  that 
hdrawn  from  the 
nipport  it  usuaUy 
ist  distribute  the 
are  to  come  into 
argamoit  imply 
ion  of  something 


Digitized  by 


Google 


-  J.  Watt  141 

f  something  that  integrates 
.t<i,  of  the  simple  form  of 

.<it)ti  we  are  normally  aware 

♦'  orders.     Stereoscopic  vision, 

tKie  differences  of  order  become 

11  must  admit,  not  only  that  each 

tomic  order,  but  that  to  any  point 

ily  one  point  in  the  other  system  which 

vision.     Consequently  there  must  be 

*'  an  absolute  centre  of  reference  for  the 

spondence  and  disparity;   and  this  centre 

tioiially  imalterable. 

lion  of  eye-movements  diuing  fixation  made 

fiows  that  no  such  absolute  centre  of  fixation 

leiice  can  exist:    "The  image  of  a  point  fixated 

ail}'  particular  point  of  the  retina,  but  may  fall 

:   a  considerable  area  of  the  retina,  aroimd  about, 

•  fovea  centralis.     The  same  elements  of  the  retina 

•  <[  during  any  successive  periods  of  fixation  of  a  point, 

"■  chance."    "The  movements  made  in  changing  fixation 

f  to  another  of  the  field  of  vision  are  not  the  same  for  any 

.\ e  movements."     "  The  movements  of  the  two  eyes  during 

1  of  fixation,  or  in  passing  from  one  point  to  another  in  the 

ision,  are  not  coordinated." 

>  hypothetical  centre  of  reference  has  been  foxmd  to  be  altered 

.  rain  cases  of  squint^. 

;  1  it  be  said  in  reply  that,  of  course,  there  is  no  absolute  centre  of 

rence,  but  that  the  form  of  the  objects  seen  is  also  involved  in 

inocular  identification  and  integration,  emphasis  must  be  laid  on  the 

tact  that  the  identity  of  form  implies  something  more  than  the  identity 

f)f  mere  orders  (apart  from  the  accompanying  identity  or,  as  it  may  be, 

difference  in  respect  of  the  other  variable  attributes).     Besides,  how 

shall  we  prove  identity  of  form,  apart  from  the  assurances  of  common 

sense,  if  we  have  to  admit  a  variable  bisystemic  correlation  of  orders? 

»  Pjtychol  Rev.,  Monogr,  Suppl.  1905,  vn.  (1),  52  f.  Cf.  C.  H.  Judd,  ibid.  1907,  vm. 
(3),  380.    R.  Dodge,  "An  Experimental  Study  of  Visual  Fixation,"  ibid.  vm.  (4),  21  ff. 

«  Cf.  Asher  and  Spiro,  Ergeb.  d.  Physiol.  Abt.  n.  Ist  Year,  1902,  "Die  neueren  Unter- 
saohongen  iiber  das  Sehen  der  Schielenden,"  by  F.  B.  Hofmann. 
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direct  reference  to  the  point  of  fixation,  no  matter  where  this  lies. 
This  point  of  fixation  has,  therefore,  in  a  certain  sense,  the  depth  value  0, 
because  all  other  points  have  either  the  same  value  as  it,  or  they  deviate 
from  it  in  opposite  directions,  which  we  know  as  nearer  to  ourselves 
or  farther  away.  It  must  be  evident,  however,  that  no  theory  that 
ignores  the  part  played  by  distance  in  the  origin  of  stereoscopic  vision 
has  any  right  to  consider  depth  localisation  always  relatively  to  the 
point  of  fixation,  either  in  a  physiological  or  in  a  psychological  sense; 
it  may  do  so  only  in  a  scientific  sense,  for  purposes  of  systematic  state- 
ment. We  may  therefore  consider  depth  as  primarily  a  kind,  or  modifica- 
tion, of  distance^ ;  no  doubt  a  new  system  of  orders  emerges  therefrom. 

(6)  Distance  (or  its  complexes  of  form)  seems  to  be  a  sufficient 
medium  for  the  identification  and  integration  of  heterosystemic  presenta- 
tions. For  it  is  a  familiar  fact  that  intrasystemic  distances  and  forms 
can  be  readily  compared  with  one  another  apart  from  the  identity  of 
the  orders  which  integrate  to  form  them  and  without  a  comparison 
of  orders  or  inference  from  the  conceptual  treatment  of  orders*.  If 
we  suppose,  as  we  may,  that  the  two  visual  systems  given  by  the  eyes 
were  originally  of  similar  construction^,  the  stimulation  of  the  two 
retinae  by  the  same  object  would  produce  in  each  system  a  complex 
of  distances,  i.e.  a  form,  which  would  often  be  very  similar  in  the  two 
systems,  and  would  always  change  in  both  simultaneously  in  highly 
similar  ways.  Attention  to  the  one  would  unfailingly  bring  about 
attention  to  the  other  form,  and  so  a  basis  for  a  highly  unitary  act 
of  vision  would  be  given.  Some  sort  of  bisystemic  correlation  of  points 
or  orders  would,  of  course,  be  of  great  advantage  in  this  act  of  vision, 
as  we  shall  see  later ;  but  it  would  not  be  indispensable.  It  is  at  least 
not  a  presupposition,  but  far  more  probably  a  result,  of  imitary  binocular 
vision.  Besides  an  absolute  bisystemic  correlation  of  orders  would 
be  useless  for  the  purposes  of  stereoscopic  vision.  It  could  not  yield 
the  stereoscopic  localisation  of  a  single  point  in  space,  but  only  mere 
bisystemic  identity. 

If  distance  or  form  were  the  medium  of  identification,  incoordination 
of  eye-postures  or  of  eye-movements  during  fixation  or  inspection  of 
a  figure  would  not  necessarily  detract  from  the  ease  and  efficiency  of 

^  This  distance,  being  merely  the  intrasystemic  integrate  of  order,  has  as  yet  no  spatial 
connotation 

«  Cf.  This  J(mmal  1911,  iv.  174,  179. 

*  Doubtless  they  acquired  this  similarity  of  construction  under  considerable  psychical 
leading. 
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binocular  vision  or  from  its  unitariness,  unless  the  incoordination 
exceeded  a  certain  amount. 

Form  seems,  finally,  to  be  the  medium  whereby  the  visual  continuity 
of  successive  fields  of  vision  is  maintained.  Here  the  eye,  in  practically 
all  cases,  shifts  its  point  of  fixation  suddenly,  while  no  peripheral  addition 
to  perception  is  made  during  the  movement.  Part  of  the  contents  of 
successive  fields  of  vision  is  identical,  but  these  contents  stand  at 
different  positions  in  the  system  in  successive  fields.  The  identification 
and  the  absence  of  apparent  movement  is  only  possible  because  of 
the  identity  of  form  and  the  more  or  less  entire  absence  of  visual  motion 
during  the  fixations  of  the  eye,  aided  by  the  high  speed  of  eye-movement 
and  the  accompanjdng  lapse  of  perceptual  additions. 

(c)  The  mode  of  depth  would  thus  be  integrated  out  of  bisystemic 
differences  of  form,  or,  at  the  simplest,  of  distances.  Staring  at  one  of 
two  points  might,  then,  readily  lead  to  such  an  absorption  of  attention 
in  mere  order^  that  the  mode  of  depth  would  be  destroyed  by  the 
weakening  or  disruption  of  the  integrating  distances.  The  differences 
of  order  of  the  points  shown  would  become  apparent,  so  much  so  that 
we  even  become  aware  of  the  distance  between  double  images,  as  we 
never  do  in  ordinary  stereoscopic  vision  proper.  A  change  of  fixation 
and  convergence  would,  however,  at  once  distribute  the  attention 
properly  over  the  points  and  their  distances,  and  the  mode  of  depth 
would  be  at  once  realised. 

{d)  One  explanation  would  suffice  both  for  binocular  and  for 
uniocular  stereoscopy.  This  would  not  be  the  case  if  the  basis  of  integra- 
tion were  disparity  of  retinal  points  or  bisystemic  differences  of  order. 
For  there  is  in  uniocular  vision  no  analogue  to  the  correspondence 
assumed  for  binocular  vision.  There  is  not  even  a  true  point  of  fixation, 
when  the  eye  is  in  motion ;  for  the  eye  cannot  be  relied  upon  to  keep 
its  motion  in  such  close  harmony  with  that  of  a  moving  object  or  impres- 
sion as  to  ensure  the  maintenance  of  an  absolute  point  of  reference 
for  uniocular  stereoscopy,  from  which  the  disparity  of  the  stimulations 
of  successive  moments  might  be  measured.  But  if  an  integration  of 
forms  be  the  essence  of  stereoscopic  vision,  the  disparately  changing 
forms  of  successive  moments  might  well  suffer  some  degree  of  irregular 
coUective  displacement  upon  the  retina  or  within  the  uniocular  system 
without  stereoscopic  vision  being  thereby  in  any  way  disturbed.  The 
identity  or  disparate  irregularity  of  the  forms  of  successive  moments 

1  Or,  as  in  most  ordinary  oases,  mere  identity  of  minute  restricted  units  of  form. 
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would  merge  into  integrieition  without  contamination  by  any  simul- 
taneous total  shift  of  position  within  the  uniocular  system.  Any  total 
displacement  would  easily  be  discounted  from  the  other  regular  or 
disparate  changes  going  on  within  the  complex  of  forms  given  by 
stimulation. 

In  binocular  vision  the  distinction  of  motion  in  the  frontal  plane 
from  stereoscopic  position  is  inevitable;  for  the  latter  involves  no 
progressive  change  of  orders  at  all.  Any  motion  in  the  line  of  sight 
is  formed  stroboscopically  from  the  stereoscopic  positions  of  successive 
instants.  In  uniocular  stereoscopic  vision  the  matter  is  a  little  more 
complicated;  for  both  ordinary  motion  in  the  plane  perpendicular  to 
the  line  of  sight  and  stereoscopic  vision  are  constituted  by  the  change 
of  orders  of  uniocular  points  of  successive  instants.  But  the  distinction  ' 
cannot  be  difficult.  For  in  ordinary  motion  the  whole  form  representing 
an  object  is  displaced  in  a  perfectly  uniform  way,  in  so  far  at  least 
as  the  object  presents  a  plane  superficies  to  the  eye.  In  so  far  as  the 
object  is  solid,  the  nearer  points  of  it  will  be  displaced  in  successive 
moments  relatively  to  the  far  points  according  to  a  definite  rule.  Only 
those  relative  displacements  within  a  total  form  that  follow  this  rule 
will  evoke  stereoscopic  vision ;  all  other  displacements  that  are  regular 
for  the  whole  figure  will  be  regular,  i.e.  will  give  no  complication  in  virtue 
of  the  successive  series  they  form  from  moment  to  moment,  and  will, 
therefore,  be  taken  as  simple  total  motion  of  the  object. 

Moreover,  for  all  stationary  objects  there  will  be  a  constant  system 
of  relations  between  the  rate  of  translation  of  the  eye  or  body  of  the 
animal — fish  or  bird — and  the  apparent  relative  depth  distances  of 
objects.  And  the  moving  animal  must  be  aware  in  some  way  of  its 
rate  of  translation ;  for  if  it  were  not,  its  stereoscopic  vision  would  be 
ambiguous;  the  stereoscopic  index,  as  it  were,  would  be  lacking;  for 
one  and  the  same  set  of  objects  quicker  flight  would  give  a  higher 
rate  of  change  of  disparity,  and  that,  apart  from  some  controlling 
factor,  would  appear  as  a  greater  plasticity.  Similarly  a  slower  rate 
of  flight  would  appear  as  a  smaller  degree  of  plasticity.  Of  course 
the  animal's  awareness  of  its  rate  of  flight  need  not  be  very  fine,  any 
more  than  is  our  awareness  of  the  degree  of  convergence  of  the  eyes. 
But  it  seems  evident  that  it  must  be  present  in  some  form.  If  so,  then 
whatever  conforms  to  the  system  of  relations  between  rate  of  flight 
and  disparate  changes  of  form  will  have  a  certain  *  absolute'  plasticity. 
Motions  in  the  line  of  sight  wiU,  of  course,  be  formed  uniocularly  after, 
and  by  means  of,  the  stereoscopic  determinations  of  successive  instants. 
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^y^tem  in  which  they  were  separated  by  a  constant  distance.  A  coordina- 
^^^  of  minor  systems  to  form  one  system,  therefore,  does  not  imply 
^despondence. 

,     Thus  we  see  that,  as  they  are  now,  the  two  eyes  are  only  partially 

correspondence  with  one  another.    This  actual  correspondence  will, 

^fefore,  not  have  been  original,  but  derived,  and  must  still  rest  upon 

^e  purely  psychical  basis,  by  which  its  existence  is  also  maintained. 

*<5tual  maintenance  is  made  obvious  by  the  fact  that  the  corre- 

i^Qdence  that  has  been  established  is  at  least  to  some  degree  alterable, 

**®  facts  regarding  the  vision  of  squinters  have  shown.    Of  course 

roay    readily  admit  that  the  basis  of  correspondence  may  at  any 

^   be  largely  physiological  and  yet  maintain  that  the  possibility  of, 

"^be  first  approach  towards,  correspondence  was  given  in  psychical 

^^"      I^hysiological  correspondence  may  be  of  great  service  in  ensuring 

^^^Ix  individual  those  conditions  of  vision  that  are  most  advantageous 

^^ -|   5^^  rapid  re-acquisition  of  what  has  been  gained  by  his  ancestors, 

^^.    ^^^  ratifying  for  him  what  he  has  gained  for  himself.    But  they  will 

^ ,  •     ^x^sure  and  ratify  these  indirect  conditions  of  binocular  stereoscopic 

^  ^^ ;    they  will  not  themselves  be  the  direct  basis  of  the  complex 

^"^v^ry  experience  specific  to  stereoscopic  vision.    On  the  other  hand 

*^y  BUch  complex  experience  forms  such  a  unique  addition  to  mental 

"i^  and  brings  such  new  and  valuable  insight  with  it  that  its  occurrence 

Diust  reflect  with  great  vigour  upon   the  biological  stability  of  all 

rircumstances  which  favour  its  occurrence.     Only  in  mental  life  do 

we  come  face  to  face  with  the  inner  essence  of  forms  of  complication. 

And  in  mental   life   we  can  see  how  the  coherence  of  the  higher 

state  is  not  only  made  possible  by  the  simpler  processes  of  which  it 

is  a  complication,   but  reacts  upon  them  to  give  them  a  greater 

permanence  and  stability  than  they  have  of  themselves.     Thus  do 

higher  processes  lead  and  strengthen  the  lower. 

(6)  The  same  course  of  thought  applies  to  the  problem  of  the 
relative  position  of  the  two  eyes.  We  cannot  assume  as  original  any 
such  position  as  is  bound  up  with  some  particular  psychical  advantage. 
We  can  only  suppose  that,  the  conditions  for  the  formation  of  two 
eyes  b^ng  given,  the  accidental  approximation  to  certain  positions 
brought  about  such  results  in  experience  as  sufficed  to  react  upon 
the  conditions  circumstantial  to  the  occurrence  of  these  positions  and 
to  render  them  more  permanent.  From  the  point  of  vantage  thus  gained 
any  other  variation  in  the  line  of  greater  psychical  advantage  would  be 
highly  favoured. 

J.  ofPsyoh.  vm  10  « 
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There  are  two  such  lines  of  increasing  advantage,  one  for  animals 
habitually  in  a  state  of  motion,  the  other  for  those  that  are  either 
habitually  at  rest  or  that  have  constantly  to  determine  their  course 
of  motion  while  they  are  still  really  or  virtually  at  rest.  For  the  former 
the  greater  advantage  would  induce  an  approach  towards  a  common 
axis  of  vision;  for  to  the  natural  occurrence  of  stereoscopic  vision 
under  conditions  of  progression  there  would  be  added  the  advantage 
of  a  maximum  field  of  vision,  a  field  so  large  that  it  would  include 
the  whole  visual  panorama.  For  the  latter,  i.e.  for  carnivorous,  or 
generally,  for  leaping  animals,  the  greater  advantage  would  induce 
an  approach  towards  parallel  axes  of  vision,  which  would  secure  an 
imbroken  field  of  vision  without  movement  of  the  head  out  of  the 
direction  of  leaping.  But  this  forward  vision  would  be  accompanied 
by  projection  of  certain  objects  upon  both  retinae.  In  consequence  of 
the  identity  or  similarity  of  forms  or  of  change  of  forms  thus  produced, 
the  perceptual  values  of  the  complexes  common  to  the  two  retinae 
would  be  the  same,  and  the  values  of  the  primary  visual  orders  occupied 
by  the  same  objects  would  be  identified.  But  this  identification  would 
not,  of  course,  affect  the  primary  values  of  these  orders  within  the 
primary  systems.  These  would  remain  fimdamentally  the  same, 
although  modified  by  a  new  aspect  due  to  the  bisystemic  identification. 

(c)  But  for  each  state  of  adaptation  of  the  bisystemic  angle  of 
visual  regard  a  standardisation  of  the  two  systems  would  be  then 
required.  The  disadvantages  accompanying  a  want  of  some  kind  of 
correspondence  between  the  eyes,  for  all  animals  whose  eyes  are  movable, 
would  be  very  great.  For  without  a  fair  degree  of  correspondence 
the  muscular  responses  of  the  eyes  could  not  be  brought  under  proper 
coordinated  control.  Even  the  single  eye  would  have  no  natural  method 
of  adopting  a  posture;  fixation  would  foUow  no  definite  plan  or  rule, 
but  could  only  vary  eratically  from  moment  to  moment.  It  would 
then  be  impossible  for  the  eye  to  distinguish  correctly  between  displace- 
ments of  forms  in  the  uniocular  system  due  to  the  movement  of  the 
objects  of  vision  and  displacements  due  to  the  movement  of  the 
eye  itself^  over  against  stationary  objects.  A  point  of  fixation  forms 
a  centre  of  coordination  for  the  two  variable  series  of  correlates — 

^  The  ohief  point  in  considering  the  relation  of  eye  moTement  to  such  *  perceptions* 
is  the  fact  that  the  eye  moves  ahnost  entirely  under  the  control  of  (visual)  experience, 
not  of  itself,  and  that,  when  it  does  move  *of  itself/  e.g.  when  the  head  is  suhjeotod 
to  vibration  or  reflexly  from  the  semicircular  canals,  experience  displays  motion  in  vision. 
But  the  text  does  not  imply  any  discussion  of  this  relation. 
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movements  of  objects  and  movements  of  the  eye  itself — and  by  its 
help  the  complex  of  displacements  of  the  visual  forms  within  the  visual 
system  can  be  readily  distinguished  into  its  objective  and  subjective, 
or  eye  movement,  components. 

The  optical  instrument  of  fixation  is  the  area  of  clearest  vision  in 
the  f  oveae.  This  area  is  not  only  of  value  as  yielding  the  clearest  vision, 
but  it  must  also  be  of  enormous  importance  as  a  physiological  means 
of  ensuring  the  visual  correspondence  and  the  muscular  correspondence 
of  the  two  eyes.  It  must  be  obvious  that  an  area  of  clearest  vision  can 
only  arise  in  so  far  as  the  degree  of  greater  clearness  already  attained 
makes  it  possible  for  the  eye  to  be  more  efficiently  controlled  muscularly. 
This  greater  control  would  thereupon  react  upon  the  area  of  clearer 
vision,  allowing  it  to  be  used  oftener  for  minutest  visual  work  and  so 
to  yield  the  full  advantage  of  every  increase  of  acuity  of  vision  that 
may  occur  in  it.  The  acuity  of  vision  in  the  fovea  and  the  muscular 
control  of  the  eye  would  therefore  evolve  in  equal  measure. 

We  seem  thus  to  be  led  to  the  conclusion  that  the  differential 
acuity  of  vision  of  the  foveae  and  the  rest  of  the  retinae  is  the  basis 
of  the  natural  correspondence  of  the  two  eyes ;  it  must  be  the  vehicle 
for  the  transmission  of  that  great  aptitude  and  determination  towards 
the  bisjrstemic  identification  of  forms  and  towards  the  integration  of 
stereoscopic  vision.  But  it  would  not  therefore  be  of  such  a  nature 
as  to  be  in  any  sense  absolute,  as  if  physiological  correspondence  rested 
upon  a  coupling  of  visual  elements  in  either  eye.  A  certain  amoimt 
of  deviation  and  latitude  would  be  possible  without  any  prejudice 
to  binocular  and  stereoscopic  vision. 

In  thus  reconstructing  the  basis  of  development  of  the  standardisa- 
tion of  the  two  visual  systems,  we  must  evidently  avoid  the  perils  of 
two  extremes :  on  the  one  hand  the  assimiption  of  the  correlation  of  the 
points  of  the  two  systems;  on  the  other  hand  the  assumption  of  the 
exact  equality  of  the  distances  evoked  in  the  two  systems  by  one  and 
the  same  objective  distance.  The  perils  of  the  foimer  extreme  we  have 
seen ;  the  perils  of  the  latter  are  evident  in  the  actual  errors  of  standard- 
isation found  in  the  various  radii  of  either  system,  as  illustrated  by  the 
horizontal-vertical  illusion.  But  we  must  not  let  the  fine  accuracy 
of  the  binocular  gauge  of  disparity  drive  us  back  towards  the  assumption 
of  an  original  correspondence  of  points.  If  no  basis  of  identification 
is  to  be  looked  for  at  all  in  mere  points,  in  distances  we  may  still  admit 
some  considerable  measure  of  original  bisystemic  equality  in  relation 
to  one  and  the  same  objective  distance ;   the  deviations  we  find  in  one 
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and  the  same  system  are  quite  small,  although  doubtless  considerable 
from  the  point  of  view  of  disparation,  especially  as  between  vertical 
and  horizontal.  Moreover,  for  bisystemic  correspondence  we  do  not 
need  anything  more  than  an  approximation  towards  bisystemic  equaUty 
in  relation  to  one  and  the  same  objective  distance,  so  long  as  we  pre- 
suppose that  each  visual  system  is  separately  standardised  (horizontally 
at  least)  in  relation  to  objective  distances.  The  regular  bisystemic 
equality  or  proportion  of  forms  and  changes  of  forms  would  then 
suffice  for  binocular  integration.  This  standardisation  of  each  eye 
we  may  refer  to  the  identity  of  a  given  form  as  it  passes  over  the  field 
of  vision,  the  comparison  of  a  distance  as  present  before  and  after 
an  eye  movement,  etc.  The  presence  of  a  horizontal  vertical  illusion 
would  then  be  a  natural  consequence  of  our  inability  to  revolve  the 
eye  on  its  axis  for  the  required  comparison  and  of  the  comparative 
rarity  of  rotary  movements  of  objects  in  nature.  At  the  same  time  in 
view  of  the  psychical  'necessity'  of  stereoscopy  (as  Kant  might  have 
said),  we  must  also  admit  the  operation  of  the  general  rule  of  biological 
selection  in  the  attainment  of  bisystemic  standardisation.  Those  whose 
eyes  yielded  irregular  distance-values  for  one  and  the  same  objective 
distance  would  have  a  poor  efficiency  of  vision,  especially  if  it  were 
so  irregular  as  to  put  great  obstacles  in  the  way  of  the  correction  of  these 
irregularities  through  the  medium  of  form.  This  problem  of  psychical 
standardisation  is  of  great  general  importance. 

(d)  The  correspondence  provided  by  parallel  bisystemic  variations 
of  acuity  of  vision  would  not  be  of  such  a  nature  as  to  be  absolutely 
unalterable^,  although  its  advantages  and  its  oculo-motor  connexions 
could  never  be  entirely  superseded  even  in  the  lifetime  of  an  individual. 
The  appeal  to  the  mediation  of  form  in  binocular  vision  does  not  imply 
that  the  normal  corrcBpondence  is  acquired  wholly  by  the  individual. 
It  might  nevertheless  be  dependent  for  its  completion,  and  therefore 
also  for  its  maintenance,  upon  the  efforts,  or  mental  activity,  of  the 
individual.  Thus  a  person  with  central  scotoma  will  still  fixate  with 
the  foveae,  although  he  knows  that  he  sees  better  if  he  looks  past 
the  object*.  Any  alteration  of  correspondence  would,  of  course,  be 
very  difficult,  because  it  would  have  to  be  established  in  spite  of,  and 
against,  the  disposition  of  the  natural,  inborn  basis  of  correspondence, 
the  variations  of  visual  acuity  and  sensitivity  from  the  foveae  towards 
the  periphery.  In  a  new  correspondence  clearly  defined  forms  in  the 
clearest  part  of  one  optical  system  have  to  be  identified  with  unclearly 

1  Cf.  Hofmann,  op.  ciL  esp.  818  f.  «  Op.  cit.  806. 
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defined  and  larger  forms  in  the  peripheral  parts  of  the  other  system. 
The  impressions  of  the  squinting  eye  are  foimd  to  be  less  valuable — 
less  clear  and  sharp,  less  insistent,  and  less  effective  in  rivalry.  This 
value  is  regionally  different.  It  is  least  at  the  part  of  the  squinting 
eye  that  corresponds  to  the  fovea  of  the  other  eye  and  greatest  at  the 
fovea  of  the  squinting  eye^.  It  is  little  wonder,  then,  that  in  cases  of 
squint,  although  a  new  correspondence  does  often  arise,  it  tends  to 
be  successive  in  nature,  the  impressions  of  each  eye  being  favoured 
when  clearest;  it  is  also  practically  devoid  of  stereoscopic  vision, 
except  in  the  rarest  cases,  when  a  rough  fragment  is  secured.  For 
with  the  disturbance  of  the  coordination  of  acuity  of  vision,  the 
identification  of  similar  forms  and  the  integration  of  disparate  forms 
are  made  very  much  more  difficult.  Still,  as  the  coordination  of  acuity 
of  vision  is  not  the  essential,  but  only  a  highly  favourable,  condition 
of  binocular  unity  and  stereoscopic  vision,  both  of  these  processes 
should  be  possible  through  the  identification  and  integration  of  forms 
in  spite  of  the  disturbance  of  the  usual  coordination  of  acuity  of  vision. 
(e)  The  new  relations  of  correspondence  established  in  squinting 
are  not  based  upon  rigidly  fixed,  bisystemic  relations,  any  more  than 
they  are  in  the  normal  eye,  but  they  fluctuate  and  are  partly  dependent 
upon  the  nature  of  the  retinal  impressions^.  This  is  quite  natural. 
For  if  the  distance  between  the  points  shown  or  attended  to  is  nearly 
such  as  would  make  the  one  fall  on  the  fovea  of  the  leading  eye  and  the 
other  fall  on  the  fovea  of  the  squinting  eye,  each  point  will  naturally 
tend  to  be  brought  more  precisely  to  the  fovea.  Thus  there  might 
be  a  change  in  the  angle  of  squint  without  any  accompanying  change 
in  the  *  localisation'  of  the  points  falling  on  either  fovea;  these  points 
with  their  new  correspondence  would  be  held  to  be  at  a  certain  distance 
apart — the  distance  of  the  average  deviation  caused  by  the  squint*. 
The  angle  of  squint,  as  represented  in  consciousness  by  muscular  sensa- 
tions, is  not  the  only,  or  even  the  important,  index  of  the  distance 
between  the  points  falling  on  the  foveae.  The  forms  of  the  objects 
depicted  on  and  aroimd  each  fovea  and  on  the  parts  of  the  unitary 
visual  system  between  them  are  of  much  greater  importance.  It  is 
quite  clear  that  even  although  the  angle  of  squint  were  modified  from 
moment  to  moment,  that  change  would  not  suffice  to  upset  the  deter- 
minations to  localisation  given  by  the  visual  forms  presented,  once  a 
fairly  regular  rule  of  correspondence  had  been  acquired. 

>  Op,  eU,  843.  «  Cf.  op,  eit,  844.  •  Cf.  op.  cit,  839. 
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(/)  Hofmann  says:  "I  do  not  think  it  has  been  satisfactorily 
explained  why,  when  the  attention  is  turned  upon  the  excentric  image 
of  an  object  in  the  leading  eye,  the  image  of  the  same  object  on  the 
macula  of  the  squinting  eye  should  also  cross  the  threshold  of  conscious* 
ness.  So  long  as  no  abnormal  retinal  relations  have  been  formed,  the 
two  stand  in  no  sort  of  connexion  with  one  another,  unless  we  assume 
as  a  general  rule  that  similar  and  identical  images,  situated  at  different 
parts  of  the  field  of  vision,  raise  each  other  into  consciousness^."  But 
is  not  this  mutual  support  perfectly  normal,  in  the  binocular  field  at 
least  ?  If  one  reproduces  the  state  of  squint  without  new  correspondence 
by  fixating  a  near  point  which  is  in  line  with  a  different  object  for  each 
eye,  does  not  the  mere  change  of  fixation  from  the  near  point  to  one 
of  the  farther  objects  imply  that  in  each  eye  or  in  the  total  field  of  vision 
the  attention  passes  to  the  similar  and  rival  images  which  '*  stand  in 
no  sort  of  connexion  with  one  another,"  and  so  procures  the  passage 
of  each  image  to  its  fovea?  This  process  cannot  be  governed  by  one 
eye  alone;  for  the  distances  being  disparate,  or,  as  in  movements  of 
convergence  and  divergence,  so  often  of  opposite  directions,  the  two 
images  would  never  reach  the  foveae  together  in  one  act,  but  only  in 
a  series  of  at  least  two  disconnected  acts.  But  there  is  no  evidence 
for  this  serial  process,  so  that  the  attention  must  pass  to  the  object  of 
fixation  in  each  visual  system  independently  and  previously  to  the 
fixation  itself.  The  mere  attention  to  the  new  object  across  the  disparate 
distances  automatically  produces  the  proper  oculo-motor  adjustment. 
But  even  although  the  oculo-motor  adjustment  is  complex  and  the 
attention  passes  to  an  object  represented  by  double  images,  must  we 
not  suppose  that  the  act  of  attention  to  this  object  is  single  and  unitary  ? 
I  know  of  no  evidence  to  the  contrary.  That  seems  to  be  the  chief 
reason  for  our  regular  neglect  of  the  double  images  which  fill  the  field 
of  vision.  We  never  do  ordinarily  attend  to  the  doubleness,  but  only 
to  the  object  thus  twice  represented.  At  the  same  time  this  single 
act  of  attention  to  a  new  object  procures  a  clearer  presentation  of  the 
distance  or  distances  which  separate  the  new  object  from  the  previous 
one.  If  they  are  identical,  their  fusion  will  be  immediate;  if  they  are 
disparate,  their  disparity  will  be  the  more  effective  according  to  its 
capacity.  Hence  the  great  importance  of  change  of  attention  and  of 
the  consequent  change  of  convergence  for  the  occurrence  of  good 
stereoscopy.     For  the  same  reason  it  is  evident  that  attention  does 

1  Op.  cit.  814. 
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not  create  or  impart  depth  values;  it  only  provides  for  the  clearest 
presentation  of  disparity,  which  then  determines  depth  values^. 

All  this  is  obviously  independent  of  the  question  regarding  the 
distinguishability  of  the  two  visual  systems  and  of  their  contents. 
The  two  systems  may  be  introspectively  distinguishable  and  really 
different,  and  their  contents  may  be  effectively  uninterchangeable, 
while  their  differences  are  yet  in  certain  respects  entirely  irrelevant. 

{g)  Only  on  theoretical  lines  such  as  these  can  we  give  a  plausible 
account  of  the  compatibility  of  numerous  double  images  with  unitary 
binocular  vision.  In  this  respect  our  normal  vision  has  a  close  afl&nity 
with  the  abnormal  vision  of  the  squinter.  The  latter  differs  from  the 
former  only  by  the  fact  that  the  squinter's  point  of  fixation  falls  almost 
always  by  a  certain  distance  either  short  of  or  beyond  the  object  looked 
at  by  the  leading  eye,  while  for  normal  vision  the  point  of  fixation  is 
the  object  looked  at  by  both  eyes.  Normal  eyes  obtain  single  vision 
of  objects  in  the  plane  of  fixation  and  within  the  range  of  stereoscopic 
fusion.  For  the  rest  their  vision  consists  of  double  images,  dispersed 
regularly  over  the  binocular  field.  This,  in  the  case  of  the  squinter, 
originally  contains  nothing  but  double  images.  When  normal  eyes  pass 
from  the  fixation  of  a  near  object  to  that  of  a  far  object  or  conversely, 
they  work  with  double  images  securely,  bringing  them  speedily  to  their 
respective  maculae  and  to  fusion.  The  eyes  of  the  squinter  also  pass 
through  the  same  sort  of  distances,  but  only  one  image  reaches  its 
macula  and  single  vision  does  not  occur.  But  that  is  surely  no  reason 
for  assuming  that  the  squinter's  double  images  do  not,  in  principle, 
afford  him  as  good  a  guidance  in  his  passage  from  double  images  to 
double  images,  as  our  double  images  afford  us  in  our  passage  from  double 
images  to  single  vision.  The  squinter  must  attend  not  to  the  extra 
and  useless  eccentricity  given  to  the  images  from  the  squinting  eye, 
but  to  the  distance  between  the  double  images  from  which,  and  the 
double  images  to  which,  he  passes.  What  can  be  more  natural,  then, 
than  that  this  useless  and  constant  difference  of  localisation  caused 
by  the  squint  tends  to  be  ignored,  since  all  the  distances  involved  in 
the  forms  of  objects  and  in  the  relative  distances  between  objects 
are  the  same  as  for  normal  eyes  and  are  the  only  practical  object  of 
attention?  A  new  correspondence  would  thus  be  induced  by  the 
same  means  as  we  have  supposed  to  accoimt  for  the  origin  of  binocular 


*  This  may  still  allow  the  experienced  attention  to  impress  its  mark  or  decision  upon 
presentations  in  which  depth  values  are  otherwise  left  ambiguous. 
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pronounced  when  different  views  fill  the  uniocular  fields;  sometimes 
one  predominates  entirely,  sometimes  the  other,  sometimes  the  binocular 
field  is  a  conglomeration  of  both ;  anything  that  gives  an  extra  effective 
value  to  one  field,  e,g,  a  movement  of  it  or  in  it,  immediately  draws 
the  attention  to  it  and  makes  it  predominate.  Circumstances  that 
would  otherwise  favour  rivalry,  e,g.  differences  of  colour  or  brightness, 
can  be  reconciled,  if  a  suflBcient  ground  of  binocular  unity  is  given, 
e.g.  identity  of  contours  or  stereoscopic  disparity.  Rivalry  in  short 
is  an  artifact ;  either  it  is  the  outcome  of  the  frank  intention  to  consider 
the  double  images  of  one  object  as  double  and  separate,  and  to  resist 
the  impulse  to  unify  them ;  or  it  is  the  outcome  of  such  great  differences 
of  images  as  make  this  intention  natural  and  inevitable. 

This  conclusion  may  be  supported  by  negative  evidence.  Rivalry 
cannot  be  a  consequence  of  any  mere  periodicity  of  vision.  For  we 
find  that  both  binocular  correspondence  and  stereoscopic  vision  are 
possible  imder  conditions  of  successive  integration.  In  many  squinters 
we  find  only  successive  binocular  correspondence,  and  in  uniocular 
vision  we  find  successive  stereoscopy.  Rivalry  is  rather  a  consequence 
of  the  incapacity  of  presentations  for  forming  a  single  integrative 
unity.  Without  such  integration  they  can  be  apprehended  neither 
in  one  simultaneous  synthesis  nor  in  a  continuous  successive  act,  but 
only  discontinuously  and  separately. 

VI.     The  role  of  form  in  the  process  of  uniocular  stereoscopy. 

If  the  right  and  left  eye  pictures  of  a  landscape  or  of  a  group  of 
familiar  objects  are  projected  alternately  upon  the  same  screen  in  a 
suitable  adjustment  to  one  another,  a  good  stereoscopic  view  is  obtained. 
This  view  certainly  oscillates  in  the  line  of  regard  in  a  disagreeable 
manner,  but  there  can  be  no  doubt  of  the  plasticity  of  the  result.  But 
if  right  and  left  eye  views  of  a  stereoscopic  complex  of  points  are 
presented  in  the  same  manner,  no  plasticity  emerges.  The  points 
simply  oscillate  from  the  position  they  occupy  in  the  one  picture  to 
the  position  they  occupy  in  the  other,  as  if  they  were  themselves  in 
simple  motion.  An  integration,  then,  does  result,  but  it  is  the  lowest 
integration  that  can  emerge  from  the  presentation  of  points  at  different 
places  in  successive  moments — the  integration  of  simple  motion*. 

Now  it  might  be  argued  that,  because  solidity  does  not  emerge 
from  the  combination  of  complexes  of  points  but  is  obtained  from  the 

»  Cf.  This  Journal  1913,  vi.  26  ff. 
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combination  of  pictures,  solidity  is  somehow  already  present  in  the 
latter.  But  this  conclusion  is  neither  helpful  nor  necessary.  It  oflEers 
to  explain  the  great  difiFerence  between  the  effect  of  the  pictures  and 
the  effect  of  the  groups  of  points  by  positing  in  the  single  pictures  the 
presence  of  a  minor  degree  of  that  same  difference  without  explaining 
why  the  oscillating  double  presentation  should  so  heighten  the  degree 
of  difference.  The  single  picture  certainly  does  not  seem  to  be  stereo- 
scopic, although  it  obviously  represents  a  solid  scene;  whereas  the 
effect  of  the  combined  pictures  is  undoubtedly  stereoscopic  and  that 
of  the  complexes  of  points  is  certainly  not  so.  But  difference  of  a  lower 
order  does  exist  between  the  pictures  and  the  points,  a  difference  of 
form.  The  picture  presents  a  relatively  unambiguous  and  unconvertible 
mass  of  forms,  while  the  complex  of  points  can  be  moulded  at  will 
into  all  sorts  of  masses  of  forms.  If  the  combined  effect  of  the  oscillating 
views  is  to  get  beyond  the  minimal  integration  of  motion,  each  single 
exposition  must  ensure  the  integration  of  its  constituent  points  into 
stable  forms.  As  the  difference  between  the  two  cases  does  not  lie  in 
disparity  of  constituent  points  but  in  stability  of  form,  we  may  well 
infer  that  stereoscopy  is  primarily  an  integration  of  forms.  We  thus 
confirm  our  previous  conclusions. 

Within  certain  natural  limits  variation  of  the  temporal  relations 
of  the  successively  presented  pictures  makes  no  difference  whatever 
to  the  resulting  stereoscopy.  The  rate  of  alternation  must  not  be  so 
slow  iU3  to  jeopardise  the  integration,  nor  must  it  be  so  fast  as  to  lead 
to  the  practically  simultaneous  presentation  of  the  two  disparate 
pictures.  In  the  latter  case  the  after-images  of  the  two  pictures  overlap 
and  confuse  one  another,  so  that  the  proper  presentation  of  forms 
presupposed  by  stereoscopy  becomes  impossible.  This  hindrance  does 
not  arise  so  readily  in  normal  uniocular  stereoscopy,  when  the  eye 
is  translated  over  against  objects.  Then  the  integrating  forms  are 
progressively  disparate  and  form  a  continuous  series.  But  after-images 
and  confusion  will,  of  course,  appear  when  a  certain  rate  of  translation 
is  exceeded.  The  independence  of  the  stereoscopic  integration  stands 
in  marked  contrast  to  the  way  in  which  the  motion  which  always 
accompanies  progressive  uniocular  stereoscopy  is  affected  by  the  rate 
of  presentation  of  successive  views.  The  spe^  of  motion  is,  of  course, 
dependent  on  that  rate.  Thus  whereas  motion  is  an  integration  of 
progressively  different  orders  at  different  times,  stereoscopy  is  an 
integration  of  disparate  forms  that  is  independent  of  difference  of  times. 
Stereoscopy  is  independent  of  the  temporal  aspects  of  the  experiences 
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which  integrate  to  form  it^;    it  cannot  be  got  from  mere  orders;    it 
must  be  based  upon  disparate  complexes  of  orders  or  forms. 

VII.     Theory  of  stereoscopic  vision, 

(a)  The  tides  of  bisystemic  disparity.  The  relations  between  the 
systemic  components  of  binocular  stereoscopic  vision  or  between  the 
successive  contents  of  a  single  system  in  uniocular  stereoscopic  vision 
can  be  stated  in  the  form  of  simple  rules.  It  is  the  custom  to  state 
such  rules  in  relation  to  the  stimulations  of  the  retina,  as  if  these  were 
somehow  actually  projected  into  space.  They  will  be  stated  here 
apart  from  all  relations  to  the  retina  and  with  regard  only  to  the 
differences  between  the  experiences  which  enter  into  and  constitute 
stereoscopy.    The  rules  are  as  follows:— 

Binocular,  (1)  If  the  distance  between  any  two  points  is  greater 
in  the  right  system,  the  right  of  the  two  points  which  bound  that 
distance  seems  farther  away.  (2)  If  the  distance. . .  .is  greater  in  the 
left  system,  the  left  of  the  two  points. . .  .seems  farther  away.  (3)  The 
case  of  disparity  of  distance  of  opposite  signs  is  a  special  one,  as  double 
images  are  then  much  more  pronounced.  But  it  may  be  considered 
as  falling  under  the  above  rules,  if  opposite  signs,  plus  and  minus, 
are  introduced,  or  if  both  rules  are  taken  to  hold  simultaneously,  each 
deviation  of  one  of  the  two  double  images,  away  from  the  other  side  of 
the  point  fixated,  being,  as  it  were,  the  nil  distance  for  the  positive 
distance  between  the  point  fixated  and  the  other  double  image. 

Uniocular.  Here  the  right  and  left  s)rstems  of  binocular  vision 
are  replaced  by  a  series  of  disparately  changing  contents  of  one  system. 
We  are  not  free  to  suppose  either  direction  of  transference  as  in  binocular 
vision,  from  right  to  left  system  or  vice  versa.  The  direction  of  change 
is  fixed  and  may  be  taken  as  always  the  same,  that  is  to  say,  a  forward 
direction,  no  matter  whether  an  animal  moves  really  forwards  or  hsLck- 
wards,  or  upwards  or  downwards.  But  if  we  wish  to  have  both  positive 
and  negative  forms  for  our  rule,  we  may  suppose  that  the  eye  alters 
its  fixation,  attending  in  one  case  to  the  backward  of  the  two  points 
that  bound  a  distance,  in  the  other  case  to  the  forward  point.  In  the 
former  case  the  forward  point  is  further  away,  if  the  distance  between 
it  and  the  point  fixated  increases  in  successive  moments.  If  the  forward 
point  is  fixated  and  the  distance  between  it  and  the  b€kckward  point 

^  Except  in  so  far  as  these  determine  the  development  of  disparation,  as  in  uniocular 
progressive  stereoscopy. 
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increases,  the  latter  is  nearer,  according  to  the  rate  of  increase  of  the 
distance  in  successive  moments.  Putting  both  statements  together, 
we  may  say :  if  the  distance  increases  forwards  (in  the  line  of  progres- 
sion), the  forward  point  is  farther  away.  The  opposite  is :  if  the  distance 
decreases  forwards,  the  forward  point  is  nearer. 

General  rule.  We  may  consider  transference  from  left  to  right 
system  or  vice  versa  and  a  fixed  sequence  of  experiences  as  variant 
forms  of  the  same  process.  We  then  obtain  a  single  general  rule  for 
all  cases :  if  a  distance  increases  in  the  direction  of  systemic  progression 
(left  to  right,  or  right  to  left,  or  forwards,  or  backwards,  etc.),  the 
forward  (right,  left,  forward,  upper,  etc.)  bounding  point  is  farther 
away;  if  a  distance  decreases  in  the  line  of  systemic  progression,  the 
forward  bounding  point  is  nearer. 

This  rule  implies  no  successive  treatment  of  these  increases  or 
decreases,  not  even  in  the  case  of  uniocular  stereoscopy.  Nor  does 
systemic  progression,  e,g,  from  the  left  to  the  right  system,  imply  a 
parallel  passage  of  the  attention  from  the  left  to  the  right  bounding 
point  of  a  distance.  These  systemic  transferences  are  only  supposed 
for  the  purpose  of  stating  the  relations  between  the  integrating  com- 
ponents. In  reality  no  movement  of  the  attention  is  required,  except 
in  so  far  as  the  benefits  of  fixation  and  of  use  of  the  point  of  clearest 
vision  and  the  necessity  for  keeping  up  the  integration  of  the  component 
forms  make  a  movement  and  distribution  of  the  attention  necessary. 

In  considering  the  rule  we  have  also  to  remember  that  we  are  not 
dealing  with  a  mere  increase  of  distance  as  such,  but  with  the  simul- 
taneous apprehension,  in  the  case  of  binocular  vision,  of  one  distance 
along  with  a  greater  one,  and  in  the  case  of  uniocular  vision,  of  a  distance 
along  with  its  progressive  increasing.  We  are  dealing  with  integration, 
iu)t  with  mere  observation  of  change.  The  integrating  parts  unite 
ti>  form  a  new  complex.  Thus  we  can  substitute  for  the  traditional 
aiul  easy  reference  to  points  in  the  rules  formulated  above  a  reference 
to  the  true  basis  of  stereoscopy  in  disparity  of  distances  and  to  the  true 
mature  of  stereoscopy  as  a  kind  of  distance.  Increase  of  distance  means, 
th^n,  an  addition  to  distance;  something  more  than  mere  'plane' 
vki.^tuuoe,  as  it  is  before  it  enters  into  integration;  a  special  kind  or 
iuvKlitioation  of  distance.  Decrease  of  distance  means  a  deduction  from 
tho  iu:diuary  magnitude  of  distance,  a  drawing  in  or  restriction  of 
UuUJUV0»  If  we  go  beyond  the  scope  of  the  elementary  mode  of  distance 
vtui  UAO  the  more  complex  and  general  term  'form,'  the  result  is  similar. 
^ua\  xiomio,  or  successively  monosystemic,  increase  of  the  proportions 
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of  form  gives  a  special  extension  and  expansion  to  form;  decrease 
draws  in  and  contracts  forms  in  a  special  way. 

(b)  The  negative  case  of  ^vertical'  disparity.  The  above  statement 
of  the  rules  for  lateral  disparity  implies  nothing  more  than  the  actual 
differences  of  the  *  plane'  visual  experiences  given  and  the  distinction 
between  the  systems  of  binocular  integration  and  the  successive  mono- 
systemic  complexes  of  uniocular  integration.  The  most  striking  features 
of  the  rules  educed  is  their  symmetry :  left  system  increase  over  right 
system,  left  point  farther  away  than  right,  and  vice  versa ;  if  a  distance 
increases  towards  any  system  or  in  any  line  of  systemic  progression, 
that  distance  then  shows  a  peculiar  kind  of  increase  ('away')  in  the 
direction  of  that  system. 

It  is  a  crucial  difficulty  in  every  theory  of  stereoscopic  vision  to 
show  why  that  vision  is  not  possible  under  conditions  of  vertical  dispara- 
tion,  whereby  by  'vertical'  is  to  be  understood  'perpendicular  to  the 
line  joining  the  two  eyes  or  to  the  real  direction  of  systemic  progression.' 
Of  course,  the  fact  that  under  present  conditions  of  reality  we  could 
not  possibly  receive  from  any  complex  of  natural  objects  impressions 
in  the  two  eyes  or  in  one  moving  eye  which  differed  in  their  'vertical' 
dimensions,  is  no  reason  for  the  absence  of  stereoscopy  from  vertical 
disparation,  as  it  is  artificially  presented  in  the  stereoscope.  Custom 
is  no  excuse  or  explanation  for  the  automatic  operations  of  sense.  Nor 
does  the  failure  of  vertical  disparation  result  from  the  firm  coordination 
of  the  two  eyes  to  parallel  movement  in  the  vertical  direction.  For 
that  coordination  has  been  bom  of  circumstances,  just  as  has  the  ease 
of  disparate  movement  in  the  horizontal  dimension.  The  products  and 
needs  of  vision  have  led  the  way,  not  the  exigencies  of  muscular  control. 
Besides,  stereoscopy  is  possible  in  its  uniocular  form  under  any  direction 
of  monosystemic  progression,  forwards  or  vertical,  so  that  there  is 
nothing  specially  repellent  about  vertical  disparity  as  such.  Our  two 
eyes  might  well  have  been  posted  the  one  vertically  over  the  other  in 
our  heads,  had  it  not  been  that  the  needs  of  terrestrial  life  have  made 
it  necessary  for  all  our  sense-organs  to  be  jJaced  so  as  to  give  the  greatest 
scope  and  sensitivity  in  the  horizontal  direction,  parallel  to  the  earth's 
surface.  Our  eyelids  are  slit  horizontally,  the  cat's  pupils  are  slit 
vertically,  our  eyes  are  placed  on  a  level,  and  so  are  our  ears,  all  for 
this  same  purpose. 

The  true  reason  for  the  failure  of  vertical  disparity  seems  to  be  that 
we  cannot  obtain  from  it  any  such  symmetry  as  we  obtain  for  lateral 
disparity.     What  would  decide  between  the  two  cases?     We  achieve 
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observation  of  points  as  against  the  comprehensive  observation  of 
forms;  for  the  other,  there  are  involved  in  binocular  stereoscopy 
two  distinct  visual  systems.  In  the  preceding  paragraph  we  have 
just  seen  how  indispensable  this  distinction  of  systems  is. 

The  distinction  of  systems  is  also  an  obvious  implication  of  the 
striking  reversal  of  all  depth  relations  which  follows  when  the  right 
and  left  eye  pictures  of  a  solid  geometrical  figure  are  interchanged. 
But  if  the  pictures  of  a  landscape  are  interchanged  in  this  way,  the 
same  striking  reversal  does  not  occur;  at  the  most  stereoscopy  lapses 
entirely  and  the  reversal  appears  only  at  one  or  two  more  formal  and 
less  familiar  outlines  in  the  picture.  Were  the  whole  picture  reduced 
sufficiently  to  its  formal  components,  reversal  would  doubtless  be 
observable  in  every  part.  But  in  the  intact  picture  reversal  cannot 
proceed  far,  because  the  fragments  of  form  which  it  offers  fail  to 
harmonise  with  our  memory  of  the  forms  of  natural  objects.  Thus 
memory  not  only  gives  no  guide  to  the  survey  of  the  complex  of  reversed 
forms,  but  it  also  disturbs  and  misleads  it,  so  that  the  integration 
dissevers  into  its  plane  components  or  becomes  a  useless  medley  of 
their  parts.  This  necessity  for  method  and  guidance  in  stereoscopic 
vision  we  shall  consider  later  in  more  detail.  For  the  reversal  of  simple 
geometrical  figures  the  habits  of  past  experience  are  sufficient.  And 
to  a  certain  extent,  of  course,  the  stereoscopic  process  is  itself  autono- 
mous ;  for  it  is  the  primary  basis  from  which  experience  accumulates 
its  habits  and  expectations^. 

The  failure  of  reversal  in  the  case  of  landscapes  and  such  views, 
therefore,  in  no  way  weakens  the  necessity  for  postulating  a  distinction 
of  visual  systems.  In  fact  it  itself  presupposes  that  distinction.  For 
it  is  alone  the  cause  of  the  unwonted  constitution  of  the  combined 
complexes  of  forms  which  baffles  the  experience  of  the  observer. 
Binocular  stereoscopic  vision  thus  in  all  its  variations  presupposes  a 
distinction  of  systems.    What  is  the  nature  of  this  systemic  distinction  ? 

It  was  suggested  above  (§  V.  (a))  that  ho  original  correspondence 
of  the  eyes  could  be  assumed ;  it  must  have  developed  out  of  an  original 
independence;  and  the  natural  progressive  medium  of  this  process 
seems  necessarily  to  be  the  identity  and  similarity  of  the  forms  and 
changes  of  forms  that  present  themselves  in  the  two  systems.    It  is 

^  Hence  a  great  variety  of  relations  are  possible  between  the  primary  autonomous 
basis  of  stereoscopy  and  all  the  attitudes  and  expectations  which  have  grown  upon  our 
experiences  of  the  corporeality  of  objects.  Cf.  L.  v.  Karpinska,  Ztsch.  f.  P/tychol.  1910, 
Lvn.  66  ff. 
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■—  itierences  which  effectually  permeate  binocular 

.^^  alising  processes  built  upon  it^. 

lifference  of  psychical  orders  would  not  make 

t  certain  purposes  impossible ;   as  if  the  Cyclopean 

ion  were  a  'real'  position  that  had  somehow  to 

.{  two  other  'real'  positions  or  to  suppress  them  and 

it  were,  average  their  functions.     In  view  of  the 

these  functions  which  no  sort  of  averaging  suffices 

iimst  assume  that  binocular  'identification'  is  super- 

tlerence  without  any  prejudice  to  the  continuance 

u  h  prejudice  to  the  observability)  of  that  difference. 

of  identification  calls  for  a  means  of  identification  such 

.rxd  in  identity  and  similarity  of  form.    But  it  is  only 

je  view-point  of  the  united  system,  in  which  two  large 

-system  are  brought  to  identification  round  the  area  of 

.  should  be  central  to  the  whole  united  system. 

"ves,  then,  originally  formed  homogeneous  parts  of  one 

•1.    They  were  distinguished,  not  by  any  peculiar  systemic 

by  their  orders.    Now  their  orders  have  been  for  a  certain 

rough  the  medium  of  common  forms  integrated  to  form  a 

but  their  original  differences  are  still  present  and  operative 

*  integration  and  others  built  upon  it.    In  the  rest  of  the 

ach  system  the  original  ordinal  differences  are  effective  in 

.'1  way,  i.e.  each  uniocular  part  of  the  total  field  of  vision 

a  special  part  of  the  total  binocular  system,  just  as  the  skin 

rlying  tissues  about  the  two  shoulders  are  special  parts  of 

and  homogeneous  tactual  system. 

■  Hows  from  this  reconstruction  of  correspondence  that  it  is  in 

M'cts  functionally  valid  as  a  contributor  to  the  new  series  of 

iziven  by  stereoscopy.    It  is  in  fact,  as  it  is  functionally,  a  special 

f  stereoscopy  and  of  the  new  system  of.  orders  established  as  a 

<  lary  result  of  the  integration  of  identical  or  similar  forms  presented 

'*  two  visual  systems. 

Nor  can  we  doubt  that  this  original  difference  between  the  two 
riis  can  fulfil  the  functions  we  have  ascribed  to  the  systemic  sign. 

This  also  explains  the  very  negative  or  indecisive  results  of  the  examination  of  the 

i;.'uishability  of  the  two  visoal  systems.    But  these  results  of  course  do  not  preclude 

'  lH>ing  effectively  distinguished,  or  being  distinguishable  under  favourable  circum- 

;i*  os^  espeoiaUy  on  the  basis  of  the  eye*s  localisation.    At  the  same  time  one  might 

>  y  weU  know  that  one  eye  had  been  occluded  without  knowing  which,  except  under 

<  uniiitances  favouring  localisation. 

J.  of  Pkych.  Till  11 
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If  the  systemic  sign  were  a  new  attribute  unallied  to  the  attributes  of 
elementary  sensation,  the  same  difficulty  of  decision  would  arise  in 
all  cases  of  binocular  vision  as  faced  us  above  in  the  discussion  of 
'vertical'  disparity.  We  should  be  unable  to  see  any  rationality  or 
systematic  necessity  in  a  coalition  of  the  systemic  sign  (of  non-ordinal 
nature)  of  the  one  (left)  eye  with  that  modification  of  the  leftwards 
direction  of  a  distance  as  further  away  which  should  accrue  because 
the  distance  in  the  system  of  that  same  systemic  sign  had  increased. 
The  peculiar  systemic  sign  and  the  leftwards  direction  of  the  distance 
would  have  no  psychical  kinship.  Stereoscopy  would  then  be  as  likely 
with  vertical  as  with  lateral  disparity.  But  as  we  have  construed  the 
matter,  the  leftwards  order  that  constitutes  the  systemic  sign  of  the 
left  system  and  the  leftwards  direction  of  the  distance  that  occurs  in 
disparate  magnitudes,  have  as  natural  an  affinity  for  one  another  as 
the  increase  of  the  distance  in  the  left  system  has  with  the  greater 
'awayness*  from  the  observer  of  the  left  end  of  the  integrated  stereo- 
scopic distance.  Apart  from  the  real  integrative  step  there  is, 
therefore,  in  the  binocular  stereoscopic  process  nothing  mysterious  or 
unsystematic. 

The  systemic  sign  of  binocular  vision  has,  of  course,  a  counteri>art 
in  uniocular  vision.  But  the  problem  is  here  very  much  simpler  apart 
altogether  from  the  guidance  afforded  by  the  solution  of  the  binocular 
difficulty.  Uniocular  stereoscopy  presupposes  an  awareness  of  the 
direction  of  systemic  progression,  or  of  the  translation  of  the  eye. 
No  special  sense  is  required  for  this;  for  the  translation  of  the  eye 
and  the  systemic  progression  are  always  forwards,  whatever  the  real 
direction  of  the  motion  of  the  body  may  be ;  so  the  direction  of  systemic 
progression  can  be  given  quite  well  by  the  flow  of  experience  through 
the  visual  system.  When  a  distance  increases,  then,  the  point  lying 
towards  the  'entrance'  of  the  visual  field  is  farther  away.  Of  course, 
the  direction  of  the  flow  of  visual  experience  will  inevitably  enter  into 
associative  correlation  with  the  other  sensory  activities  of  the  moving 
animal. 

It  may  be  recalled^  in  passing  that  an  awareness  of  the  rate  of 
systemic  progression  is  also  presupposed  by  a  fully  perfected  experience 
dealing  with  the  distances  of  objects  from  the  body  on  the  basis  of 
uniocular  stereoscopy.  But  for  relative  and  purely  visual  stereoscopy 
no  such  awareness  of  the  rate  of  progression  is  required.    Awareness 

>  Cf .  above,  IV  (d). 
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of  the  rate  of  progression^  certainly  cannot  be  visual;  it  must  come 
from  some  other  special  sense.  And  the  experiences  into  which  with 
vision  it  enters,  to  give  a  fully  perfected  experience  of  distances  from 
the  body,  lie  beyond  the  scope  of  the  specifically  visual  integration 
of  stereoscopy. 

{d)  Stereoscopic  vision  may,  then,  be  collectively  described  as  an 
integralive  complex  of  systemic  'forms^^  given  either  simultaneously  in 
two,<}i£[erent  systems  or  successively  in  one  and  the  same  system. 
The  complexity  within  each  system  in  human  visioii  at  least  is  very 
great,  and  special  means  are  necessary  in  order  to  facilitate  the  proper 
coordination  of  the  forms  of  the  two  systems,  so  that  they  can  be 
traversed  at  will,  and  brought  into  such  correlation  with  one  another 
at  any  moment  as  will  make  integration  rapidly  possible.  These 
special  means  are  acconmiodation  and  convergence.  Their  nature  and 
manner  of  operation  are  well  known  and  need  not  be  recounted  here. 
But  it  is  a  mistake  to  look  upon  them  as  in  any  way  responsible  for  the 
stereoscopic  integration  or  as  themselves  the  source  or  basis  of  stereo- 
scopy. They  facilitate  the  presentation  of  such  forms  as  will  integrate 
to  stereoscopy,  but  even  in  this  respect  they  are  the  servants  and  instru- 
ments of  vision,  being  controlled  by  vision  for  its  own  purposes.  They 
are  the  means  by  which  vision  so  controls  the  presentation  of  visual 
data  that  it  can  always  maintain  its  highest  integrative  efficiency. 

At  any  one  moment  a  block  of  stereoscopy  is  given  which  stretches 
out  in  either  direction  in  the  line  of  sight  from  the  points  fixated  as 
far  as  the  range  of  the  integration  of  disparates  allows.  By  a  suitable 
change  of  fixation  this  block  may  be  extended  in  a  perfectly  continuous 
manner  in  either  direction  towards  or  away  from  the  observer.  Thus 
the  two  systems  of  forms  provided  by  the  use  of  two  eyes  are  continually 
wrought  into  one  another  in  a  systematic  way. 

In  other  words  stereoscopy  is  primarily  the  production  of  a  third 
direction  or  dimension  of  form.  Form,  be  it  noted,  not  space!  The 
orders  of  vision,  as  of  all  the  senses,  doubtless  stand  in  objective  correla- 
tion with  variations  in  the  spatial  positions  of  elementary  receptors; 
they  are  really  correlated  with  spatial  positions  and  extents.  This 
real  correlation  is  the  basis  of  all  else  that  may  follow.    But  that  does 

^  Awareness  of  mere  ohange  of  acceleration  would  be  sufficient  in  many  respects. 
We  know  how  much  more  incisive  the  efiFect  of  a  change  of  convergence  is  than  any  mere 
•tate  of  conyergonce.  But  traces  of  other  absolutising  factors  are  to  be  found ;  so  we 
may  at  this  juncture  let  the  absolute  implication  of  the  phrase  'rate  of  progression* 

11—2 
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not  necessarily  include  at  any  point  a  knowledge  of  spatial  positions 
and  extents.  In  the  sense  of  sound,  for  example,  orders  and  extents 
are  given  as  in  other  senses  and  they  integrate  intrasystemically,  as  in 
other  senses;  but  these  integrations  form  no  basis  for  the  production 
of  a  knowledge  of  objective  spatial  relations;  nor  do  they  present 
themselves  as  spatial  in  experience^.  The  intrasystemic  integrations  of 
sound  are  in  no  way  inferior  to  those  of  any  other  sense,  although  they 
present  certain  more  or  less  explicable  peculiarities  of  their  own*.  If 
there  is  in  them  no  evidence  of  any  conversion  of  orders  and  extents 
into  spatial  experience,  neither  can  there  be  any  in  any  other  single 
sense.  The  experiences  of  sound  are  ordinal  and  extensive,  and  so  are 
their  integrations  after  their  kind.  The  experiences  of  other  senses, 
including  stereoscopic  vision,  are  the  same.  Mere  order  and  extensity, 
therefore,  does  not  make  it  possible  for  a  sense  to  become  spatial. 
Nor  does  the  mere  presence  of  higher  mental  processes.  For  the  orders 
and  volumes  of  sound  coexist  in  our  minds  with  highly  elaborate 
cognitive  processes  and  resist  all  attempts  to  make  them  the  medium 
of  spatial  knowledge.  Spatial  knowledge  requires  besides  for  its  occur- 
rence the  existence  of  proper  and  sufficient  real  correlations  between 
the  ordinal  variations  of  sense  and  the  spatial  positions  of  things. 
And  just  this  is  lacking  in  hearing. 

Thus  we  may  now  feel  more  reconciled  to  the  conclusion  that  the 
purely  visual  process  of  stereoscopy  jdelds  tridimensional  form,  but 
not  tridimensional  space.  But  it  is  capable  of  becoming  spatial,  for 
it  does  so,  as  we  know.  Every  one  that  is  familiar  with  the  history 
of  the  study  of  visual  space  will  recognise  the  benefit  of  having  the 
several  fields  of  problems  included  in  it  thus  clearly  separated.  The 
full  development  of  vision  involves  the  cooperation  of  vision  with  other 
senses  and  a  long  course  of  accumulative  experience.  But  all  this  and 
much  more  of  the  same  kind  now  offers  no  opposition  to  the  conclusion 
that  stereoscopy  is  a  pureJy  visual  and  spontaneous  integrative  process 
for  which  no  long  course  of  experimental  and  accumulative  experience, 
in  the  individual  as  against  the  racial  sense,  is  required.  All  these 
trials  and  acquisitions  lie  beyond  the  tridimensional  vision  of  form  to 
which  the  name  of  stereoscopy  has  come  to  be  attached  specifically. 

(e)  The  interplay  of  primitive  stereoscopy  and  higher  determining 
processes.    The  above  theory  harmonises  perfectly  with  the  masses  of 

^  Cf.  '^Psyohologioal  Analysis  and  Theory  of  Hearing/'  This  Jouma,  1914,  vu.  1  fit., 
esp.  27  f . 

■  Cf.  op.  cit. 
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observations  recently  collected  by  v.  Karpinska,  Jaensch,  and  others, 
regarding  the  nature  of  the  stereoscopic  process. 

As  y.  Earpinska^  shows :  stereoscopic  (v.  Earpinska  says :  'spatial') 
apprehension  develops  out  of  the  flat;  in  stereoscopic  apprehension 
the  whole  complex  of  forms  is  much  more  of  a  unity  than  in  the  flat 
picture,  where  each  imit  of  form  is  more  or  less  independent  ^within 
the  whole  (v.  Earpinska's  figures  were  geometrical) ;  apart  from  all 
eye  movements  there  is  a  successive  process  of  seizure  of  the  drawings 
by  the  attention;  and  the  front  parts  of  the  stereoscopic  complex 
are  more  obtrusive.  Stereoscopy  is  thus  an  elaboration  of  the  flat 
'sensation.' 

The  forms  which  are  the  basis  and  means  of  stereoscopic  integration 
are  good  ground  for  all,  or  any,  of  the  wanderings  of  attention  which 
Jaensch*  has  detected.  The  fields  of  theory  covered  by  Jaensch's 
work  and  by  the  present  paper  neither  overlap  nor  exclude  one  another ; 
rather  are  they  really  complementary,  although  Jaensch  seems  to 
think  that  stereoscopy  might  be  explained  without  remainder  by  the 
process  of  wandering  attention  and  the  localisation  it  somehow  conveys. 
But  it  must  be  clearly  evident  to  the  reader  of  Jaensch's  work  that  in 
every  explanation  by  reference  to  the  attention  the  essential  basis 
of  stereoscopy  is  already  presupposed. 

These  recent  introspective  works  are  characterised  by  a  common 
desire  to  disparage  the  importance  of  the  part  played  by  disparation 
in  the  stereoscopic  process  in  favour  of  *more  psychical  factors.' 
V.  Earpinska  wishes  to  consider  disparation  merely  as  an  empirical 
criterion  of  space^ ;  and  Jaensch  tries  in  vain  to  put  it  behind  his  b€kck. 
The  motive  of  these  efforts  is  no  doubt  the  desire  to  emphasise  the 
psychical  nature  of  the  process  of  stereoscopy.  But  that  is  surely 
best  to  be  done  by  'going  the  whole  hog'  boldly  and  by  accepting  the 
principles  of  a  pure  psychology  even  for  a  study  of  the  senses.  Then 
disparation  will  also  be  in  action  only  as  a  psychical  factor.  And  an 
end  will  be  made  of  those  amalgams  of  psychical  processes  and  psycho- 
phjrsical  presuppositions  which  are  so  easy  to  make  but  so  useless 
for  permanent  constructive  work.  A  single  example  will  serve  to  recall 
many:  Jaensch  presupposes  in  his  theory  "the  fixed  position  and  the 
sharp  distinction  of  corresponding  retinal  points*."     Others  are  the 

>  Ztseh.  /.  Psychol,  1010.  Lvn.  1  ff. 

•  E.  R.  Jaensch,  "tJber  die  Wahmehmung  des  Raumes/'  Zisch.  /.  Psychol.  1911, 
Erg.  Bd.  VI. 

"  Op.  eit.  47  *  Op.  cit.  366. 
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distinction  of  the  visual  systems  even  within  the  stereoscopic  process, 
the  exclusion  of  vertical  disparity,  the  existence  of  a  tridimensionality 
of  unknown  or  even  of  cerebral  origin^,  etc.  Until  these  things  are 
included  within  the  scope  of  a  theory  of  stereoscopy  and  solved  on  such 
purely  psychological  lines  as  have  been  indicated  in  this  paper,  the 
theory  of  stereoscopy  will  never  settle  down  into  a  form  whose  main 
outline  could  seriously  be  considered  to  be  finaL 

I  have  already  referred  to  the  conflicts  which  may  arise  between 
the  primary  psychical  factor — disparation  of  form — ^and  the  secondary 
factors  of  perspective,  shadows,  and  other  special  complexes  of  intra- 
systemic  forms,  attitudes,  etc.  These  conflicts  afford  no  evidence  that 
the  latter  factors  are  the  primary  source  of  stereoscopy.  The  mere 
fact  that  disparation,  though  *  empirical,'  is  the  ultimately  and  over- 
whelmingly decisive  force  shows  that.  But  special  argument  about 
primacy^  is  impossible  here;  such  matters  can  only  be  settled  on  the 
basis  of  a  broad  survey,  for  which  I  refer  to  my  series  of  papers  on 
sensory  integration*.  If  disparation  of  form  is  the  prime  source  of 
stereoscopy,  the  other  factors  are  *  associated*  and  derivative,  as  we 
should  indeed  from  their  nature  expect  them  to  be.  Conflicts  are  due 
to  forces  directed  from  upper  strata  of  integration  upon  lower  ones 
under  the  influence  of  'attention.'  Attention  is  an  agent  that  can  act 
only  upon  instructions  or  after  proper  education.  It  can  then  mould, 
or  determine  the  formation  of,  such  unit-groups  of  experiences  as 
include  the  operations  of  recall,  but  it  cannot  'produce'  any  original 
integrate  out  of  itself.  Where  indeed  would  it  take  this  new  integrate 
from  ?  It  is  surely  futile  to  try  to  draw  the  modes  and  forces  of  the 
lower  levels  of  experience  from  its  upper  levels. 

Jaensch's  neglect  of  intrasystemic  and  bisystemic  forms  becomes 
evident  in  the  necessity  he  feels  for  postulating  a  central  process  "to 
provide  in  the  greatest  part  of  visual  space  the  sensory  material  for 
the  third  dimension*."  There  can  be  no  doubt  that  this  is  an  attempt 
— utterly  inadequate — to  provide  for  the  wanderings  of  attention  with 
which  he  hopes  to  explain  the  whole  stereoscopic  process,  a  sufficient 
basis  of  operation.  But  for  the  experience  of  form — and  so  of  stereo- 
scopy— no  wandering  of  the  attention  is  originally  required,  however 
much  a  wandering  of  the  attention  may  do  towards  vivifjring  and 
extending,  as  may  be  needful,  the  spread  of  attention  and  so  of  stereo- 
scopy.   Thus  we  do  not  require  to  add  to  a  process  of  attention  already 

»  Cf.  Jaensch,  op,  cii.  296  ff.,  327.  ■  Cf.  op,  ciL  324  f. 

"  V.  above,  p.  133.  «  Op,  cit,  304. 
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completely  'wandered'  because  of  the  lack  of  any  original  unity  and 
coherence  or  leading  amongst  its  experiential  objects  a  mysterious 
'tendency  to  persist^'  by  which  its  futile  doings  might  gain  substance. 
We  require  only  to  admit  the  operation  of  a  higher  process  of  attention, 
whose  origin  and  operations  it  is  the  duty  of  students  of  higher  mental 
processes  to  account  for,  and  to  allow  that  this  upper  force  interacts 
with  the  forces  of  the  lower  levels  of  experience  to  aid  or  to  hinder  them, 
and  that  the  area  or  sphere  of  its  operations  is  not  constant,  but  changes 
from  moment  to  moment,  while  any  sort  of  permanence  in  its  objective 
calls  for  its  repeated  renewal. 

It  is  impossible  to  enter  into  a  detailed  discussion  of  the  introspective 
findings  of  these  papers.  It  is  indeed  unnecessary,  as  they  in  no  sense 
offer  any  opposition  to  my  theory,  but  only  give  it  the  confirmation 
it  admits  of,  and  point  to  the  detailed  interaction  in  experience  of  the 
stereoscopic  process  and  all  other  higher  processes  of  experience, 
especially  those  of  the  'determining'  class.  The  study  of  all  these 
connexions  on  the  higher  side  is  undoubtedly  of  the  greatest  interest. 
Yet  no  psychological  theory  of  stereoscopy  can  lay  claim  to  any  sort 
of  completeness,  or  can  force  conviction,  that  does  not  include  a  satis- 
factory treatment  of  the  various  aspects  of  the  problem  dealt  with  in 
this  paper.  We  may  certainly  explore  from  above  downwards;  but, 
if  the  success  attaching  to  theoretical  procedure  in  the  natural 
and  biological  sciences  counts  for  anything,  we  must  build  our  theory 
from  below  upwards*.  And  it  may  properly  be  expected  of  a  theory 
such  as  I  have  here  presented,  that  it  will  serve  as  a  basis  and  a  guide 
for  the  proper  arrangement  of  the  facts  that  lie  psychically  on  the 
farther  side  of  the  purely  visual  process  of  stereoscopy. 

^  Behamuigstendenz,  op,  cit.  327. 

*  I  am  quite  at  a  loes  to  understand  how  "development  has  proceeded  in  the  sense 
of  a  differentiation  of  rough  mass-reactions^'*  if  that  is  taken  as  equivalent  to  the  com- 
prehension of  the  Mower*  in  terms  of  the  *  higher,*  the  *  sensation'  in  terms  of  the 
'integration *  (v.  Koffka,  Ztaeh.  f.  Psychol.  1914,  lxix.  117).  Of  course  there  is  in  the  sou), 
as  in  life  and  nature,  every  variety  of  specialising,  reflecting,  and  isolating,  'reaction*; 
but  all  of  these  are  first  preceded  by  the  primitive  spontaneous  'action*  that  alone  makes 
masses  of  all  kinds  possible.  Where  we  are  concerned  only  with  systematisation,  we 
can  'comprehend*  the  system  from  any  end;  but  development  is  surely  to  be  'com- 
prehended* from  its  beginning  onwards,  and  any  appearance  of  development  from  the 
complex  to  the  simple  is  surely  illusory. 


{Manuscript  received  25  August  1916.) 
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FACTORS  IN  THE  MENTAL  PROCESSES  OF 
SCHOOL  CHILDREN  1. 

III.    FACTORS  CONCERNED  IN  THE  SCHOOL  SUBJECTS^. 

By  N.  CAREY. 

(From  ike  Pi^ifckolog^ical  Laboratory,  University  CoUege,  London.) 

In   the  paper  on  "General  AbiHty/'  by  Dr  Hart  and  Professor 
Spearman^,  a  description  is  given  of  three  theories  held  as  to  the  relation 
existing  between  mental  performances.     They  are,  firstly,  the  'non- 
focal*  view.  aiXH>rding  to  which  the  correlations  between  mental  per- 
formances are  independent ;  secondly,  the  *  multifocal,'  which  assumes 
a  number  of  'levels*  and  a  high  correlation  between  performances 
bekniging  to  the  same  level;  thirdly,  the  'unifocal'  view,  assuming  the 
existence  of  a  general  common  factor.     Further  than  this,  a  criterion 
is  given  to  enable  an  investigator  to  determine  which  of  the  three  theories 
his  observations  support.     To  quote  from  the  paper,  p.  59:    "If  the 
older  view  of  Thomdike,  viz.  a  general  independence  of  all  correlations, 
holds  goixl.  our  correlation  between  columns  of  correlational  coefficients 
should  alwa\*s  average  about  0.     If  his  newer  view  of  'levels,'  or  the 
almoifit  universal  behef  in  'types'  is  correct,  then  the  mean  correlation 
between  the  columns  should  be  a  low  minus  value.    If,  finally,  the 
true  theory  is  that  of  a  General  Common  Factor,  the  correlation  between 
the  iHnlumns  should  be  positive  and  very  high'*  (i.e.  close  on  +  1*00). 
•^^'^er  reading  this  paper,  having  material  at  hand  which  had  been 
ed  for  other  purposes,,  it  occurred  to  me  to  treat  it  in  the  manner 
>ed  on  p.  55  of  that  paper.     The  material  used  consisted  of  the 
nation  marks  obtained   by  children  ranging  in  age  from  7  to 
rs,  in  classes  IT  to  ^^I  of  the  senior  departments  of  four  London 
r  Council  elementary  schools.    The  subjects  for  which  marks  were 
kH\  were  the  following:   geography,  history,  science*,  arithmetic, 
i».  composition,  spelling,  writing,  painting  and  needlework. 

t^dda  approved  lor  the  degree  of  Doctor  of  Science  in  the  UniTersitj  of  London. 

r  8«vtion  I  see  this  Jommat^  Vol  Tn.  Pt.  4, 453.    For  Section  II  see  this  Journal, 

u  Pt.  1,  70. 

feoend  Ahihtj,  its  Existence  and  Natnre»"  this  Jomrmaty  VoL  T.  Pt  1. 

these  psriicuUr  schools  the  science  syDahos  comprises  Teiy  elementary  lessons 

«l  science  and  nature  study. 
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Table  I  gives  the  correlations  between  these  ten  subjects;  the 
figures  in  black  type  are  the  reliability  coefficients.  The  number 
of  children  examined  was  about  500.  However,  there  are  not  500 
cases  represented  in  every  correlation.     In  geography,  history  and 

TABLE  I.    Correlations  between  the  School  Subjects 
{'Corrected  Coefficients^). 


Geog. 

Sci. 

Hiflt. 
A 

Arith. 

Ck>mp. 

Read. 
B 

SpeU. 

Writ. 

Paint. 
D 

Nee^. 

Qeog. 

•55 

•84 

•88 

•65 

•73 

•62 

•63 

•40 

•32 

•62 

±025 

±018 

031 

'027 

034 

049 

062 

055 

053 

ScL 

•84 

•60 

•75 

•63 

•69 

•57 

•43 

•34 

•44 

•48 

035 

053 

'046 

060 

085 

105 

060 

'075 

Hist. 

•88 

•76 

•66 

•67 

•68 

•66 

•44 

•27 

•17 

•22 

040 

036 

039 

077 

075 

092 

096 

Arith. 

•66 

•63 

•67 

•69 

•62 

•46 

•62 

•39 

•41 

•37 

024 

026 

•031 

034 

'036 

041 

Comp. 

•73 

•69 

•68 

•62 

1 
•73 

C 

•64 
021 

•76 

'018 

•48 
'032 

•42 
035 

•27 
040 

Read. 

•62 

•67 

•66 

•46 

•64 

•74 

•79 
020 

•36 
035 

•28 
035 

•12 
041 

SpelL 

•53 

•43 

•44 

•52 

•75 

•79 

•74 

•40 
038 

•24 
046 

•17 
050 

Vrit. 

•40 

•34 

•27 

•39 

•48 

•36 

•40 

•70 

•62 
035 

•64 
033 

Pftint 

1 

•32 

•44 

•17 

•41 

•42 

•28 

•24 

•62 

•72 

•62 

'036 

1    Need. 

1 

•62 

•48 

•22 

•37 

•27 

•12 

•17 

<    -64 

•62 

•©7 

Figares  in  black  type  =  reliability  coefficients. 

Group  A  =  interoonelations  of  geography,  science,  history  and  arithmetic 

„      0  =  „  „        composition,  reading  and  spelling. 

,f      F  =  „  „       writing,  painting  and  needlework. 

science  the  number  of  cases  is  much  smaller.  Elementary  school 
children  are  not  always  examined  in  these  subjects ;  and  the  examination 
and  marking  are  often  not  suitable  for  scientific  purposes.  If  the 
reliability  coefficient  of  the  marks  for  a  class  in  any  particular  subject 
fell  below  •SO^  that  series  of  marks  was  not  used.  This  happened 
frequently  in  certain  subjects^  particularly  writing  and  needlework. 
This  seems  to  be  due  to  the  smaller  individual  differences  in  these 


Digitized  by 


Google 


172  Factors  in  the  Mental  Processes  of  Schoolchildren.  Ill 


subjects,  in  which  case  it  is  always  more  difficult  to  obtain  a  satis- 
factory reliability.  The  actual  number  of  cases  for  each  correlation 
can  be  estimated  from  the  size  of  the  probable  error  in  conjunction 
with  the  reliabiUty  coefficients^. 


TABLE  n. 

Carrelalums  between  columns  of 

correlations 

of  Table  I. 

Geog. 

SoL 

Hist 

Arith. 

Comp 

Read. 

SpelL 

Writ 

Paint 

-•60 
—18 

Need. 

-•63 
-16 

Geog. 

•98 
'76 

•91 
'91 

1 
•90 
'78     ' 

•58 
'63 

•70 
'67 

•43 

•55 

Sol 

>98 
'76 

•96 

'83 

•86     1 
'83 

•69 
'60 

•42 

•<7 

•61 
'60 

-•84 
-'32 

-•69 
-'27 

-•30 
•(?9 

Hist          -91 
'91 

•96 

'SS 

•94 
•77 

•80 
•7^ 

•68 
'66 

•73 
'73 

—28 

-•38 
-16 

-•51 
08 

Arith.    '     -90 
'7S 

•85 
'SS 

•94 
'77 

•74 

•7^ 

•76 
•«« 

•32 

'62 

-13 

-•86 
-•£9 

-•32 

-•/« 

Comp. 

•58 
'63 

•69 
'60 

•80 
'76 

•74 

'78 

i 

bOO 

'89 

•75 
•«/ 

—40 

-1'06 
-'64 

-•71 
-•^tf 

Read. 

•70 
'57 

•42 
'47 

•68 
'66 

•76 

•55 

1  bOO 
1     -^^ 

127 
'79 

-'41 

-•96 
-•5^ 

-114 
-'64 

SpeU. 

•43 

'66 

•51 

'60 

•73 
•73 

•32 

•52 

1     ^75 
'81 

i 

1-27 
•79 

-18 

-•63 
-'40 

-•82 
-•d5 

Writ 

-^60 

-•84 
-32 

-•^ 

—23 

i 

—40 

1 

-•^/ 

-18 

'39 

•3i 

Paint 

-•60 

"'18 

—69 
^^27 

-•38 
—16 

-•85 
-•2P 

-b06 
-"64 

-•96 
—5^ 

-•63 
-'40 

•39 

•93 
'64 

Need. 

—63 

— i5 

-•30 
00 

-•61 
— tf« 

-32 
-•W 

—71 

-114 
-'64 

-•82 
—65 

'31 

•93 
•M 

The  usual  procedure  was  to  take  the  marks  obtained  in  two  con- 
secutive term  examinations  for  each  subject.  The  correlation  between 
these  two  sets  gave  the  reliability  coefficients.  In  classes  where  weekly 
or  monthly  test  marks  were  kept,  these  were  used  and  two  sets  of  marks 
were  obtained  by  adding  up  the  marks  for  alternate  weeks  or  months. 
Then  the  '  corrected '  correlations  between  the  ten  subjects  were  found 


^  By  a  known  f onnola 


p.e.=.6746^— '<^>.-r^ 


(see  this  Journal,  1910,  in.  294)  from  which,  when  p.e.  is  given,  it  is  easy  to  calculate  n. 
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for  each  class.     Finally,  the  corresponding  correlations  in  all  the  tables 

thus  obtained  were  averaged  and  the  results  are  given  in  Table  I^.    (The 

division  of  the  table  into  sections  will  be  explained  later  on.)    This 

table  was  then  treated  in  the  manner  described  on  p.  55  of  the  paper 

on  "  General  Ability."   All  the  correlations  between  the  different  columns 

of  correlations  were  found,  and  the  results  tabulated  as  shown  in  Table 

H.     These  correlations,  where  they  conformed  to  the  standard  laid 

down  in  "General  AbiUty,"  p.  56,  were  corrected.    It  was  found  that 

^►11  the  correlations  were  corrigible  except  those  involving  the  subject 

*  ^Titing';    the  imcorrected  figures  are  given  below  the  corrected. 

On  examining  Table  II,  one  is  immediately  struck  by  the  surprisingly 
^«gular  groups  of  plus  and  minus  correlations  into  which  it  falls.  But 
^t;  does  not  appear  to  correspond  with  any  of  the  theories  stated  in 
''General  Ability."  These  three  theories  deal  with  the  simple  cases 
mentioned  above.  By  the  first,  every  correlation  is  independent; 
the  second  assumes  specific  factors  each  common  to  a  certain  group  of 
performances;  the  third,  the  general  factor  common  to  all  perfor- 
mances. 

TABLE  m. 


1 

2 

3 

4 

5 

6 

1 

a+p 

6+p 

c 

d 

e 

2 

a+p 

c+p 

d 

e 

/ 

3 

6+p 

c+p 

« 

/ 

g 

4 

c 

d 

e 

a+g 

h-¥q 

5 

(2 

c 

f 

g  +  q 

i+q 

6 

6 

/ 

9 

h^q 

»>9 

Let  us  consider  what  would  happen  in  the  case  of  a  complication 
of  theories  2  and  3 ;.  that  is,  how  a  table  showing  a  hierarchical  arrange- 
ment owing  to  the  presence  of  the  general  factor  would  be  affected  by 
the  presence  of  specific  factors  occurring  in  certain  groups  of  perfor- 
mances. Suppose  all  the  ootrelatipns  in  Table  III  to  derive  solely 
from  one  general  factor.  Then  a,  6,  c, .,.  *"  (p  and  q  will  be  explained 
later),  the  correlations  between  performances  1,  2, ...  6,  may  be  taken  as 
decreasing  in  order  of  magnitude,  ismd  for  simpUcity  we  will  suppose 
the  decrease  to  be  of  a  regular  character.    The  correlations  betweiai 

*■  For  method  of  calculating  the  ooeffieients  see  this  Joumai,  YoL  vn.  Pt.  4,  p.  469. 
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the  rows  and  columns  will  be  positive  and  approximate  to  unity.    For 
instance,  columns  1  and  2  will  be  as  shown  in  Fig.  1.     Next  suppose  a 


Fig. 

1 

1 
2 

Fig.  2 
1    2 

Fig.  3 
1    4 

b 
c 
d 

t 

c 
d 

6 
/ 

b+p    c+p 

e          d 
d         e 
«    / 

a+p    d 

b          e 

d        g 

e         h 

specific  factor  to  be  involved  in  performances  1,  2  and  3.  This  will 
increase  all  the  inter-correlations  between  these  performances.  Suppose 
this  increase  to  be  about  the  same  amount  in  each  case  and  let  it  be 
denoted  by  p.  Whether  the  mean  variation  between  correlations 
forming  a  column  be  great  or  small,  it  is  easy  to  see  that  the  specific 
correlation  p  will  have  very  little  influence  on  the  correlation  between 
these  two  columns,  as  the  correlation  a  +  p  in  column  1  will  still  be 
higher  than  c,  d,  and  e  in  column  1,  and  c  +  p  higher  than  d,  e,  and/ 
in  column  2.  The  same  will  be  true  of  the  correlations  between 
columns  1  and  3,  and  2  and  3.  Even  the  correlations  of  columns  1, 
2  and  3  with  4,  5  and  6  (Fig.  3)  will  be  little  affected  for  the  same  reason, 
namely,  that  corresponding  terms  still  have  the  same  relative  value. 
Suppose  now  a  specific  factor  to  occur  not  in  performances  1,  2 
and  3  but  in  4,  5  and  6.  Let  the  additional  correlation  produced  by 
it  be  denoted  by  q.  The  correlations  between  columns  5  and  6  (Fig.  4) 
will  be  little  affected,  as  the  corresponding  terms  in  both  columns 


Kg.  4 
6   6 

1 
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d          g  +  q 
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are  influenced  by  g  to  the  same  degree.  But  in  the  case  of  the  corre- 
lation between  columns  1  and  4  (Fig.  5),  there  will  be  a  decrease,  because 
q  will  tend  to  turn  h  +  q  and  g  +  q  in  column  4  from  small  to  big 
values,  so  that  they  will  no  longer  correspond  with  c  and  d  in  column  1 
(these  being  the  smallest  values).  If  the  mean  variation  in  column  4 
is  small  while  q  is  large  in  comparison  with  d  and  e,  the  correlations 
between  columns  1  and  4  may  even  become  negative. 

Suppose  now  both  the  specific  correlations  p  and  ^  to  be  present. 
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p  affecting  the  inter-correlations  between  1,  2  and  3,  and  q  those  between 
4, 5  and  6.    If  p  and  q  are  both  small,  the  correlation  between  1  and  4 
(Fig.  6)  will  be  decreased,  because  opposite  ends  of  the  columns  are 
feeing  increased,  but  it  may  still  be  positive.    If,  however,  both  are 
large,  it  must  become  negative  and  eventually  approximate  to  —  1. 
Thus  p  alone  has  little  influence  upon  any  of  the  correlations  between 
the  columns,  but  p  in  conjunction  with  q  increases  the  negative  correla- 
tion between  two  columns. 


TABLE  IV. 


1 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

1 

' 

•95 

•90 

•85 

•80 

•75 

•70 

•66 

•60 

•56 

]    ^ 

3 

•96 

•85 

•80 

•75 

•70 

•65 

•60 

•55 

•50 

•90 

•85 

•75 

•70 

•65 

•60 

•56 

•50 

•45 

i 
1     4 

•85 

•80 

•75 

•65 

•60 

•66 

•50 

•45 

•40 

5 

•80 

•75 

•70 

•65 

•56 

•50 

•45 

•40 

•36 

6 

•76 

•70 

•65 

•60 

•55 

•45 

•40 

•35 

•30 

7 

•70 

•65 

•60 

•56 

•50 

•45 

•35 

•30 

•26 

8 

•65 

•60 

•55 

•50 

•45 

•40 

•35 

•26 

•20 

9 

•60 

•55 

•50 

•45 

•40 

•35 

•30 

•25 

•15 

10 

•55 

•50 

•45 

•40 

•35 

•30 

•26 

•20 

•15 

Let  us  take  a  numerical  example  in  order  to  make  clearer  the  above 
considerations.  This  is  given  in  Table  IV,  which  consists  of  the  hypo- 
thetical correlations  between  ten  performances  produced  solely  by  a 
general  factor.  In  the  above  table  it  is  assumed  that  in  a  hierarchy 
the  coefficients  decrease  arithmetically.  The  correlations  both  in  rows 
and  columns  decrease  regularly  by  '05.  Mr  Burt  has  pointed  out  to  me 
that  a  true  hierarchy  could  be  constructed  by  multiplying  each  of  the 
saturation  coefficients  successively  by  the  rest.  The  above  table,  how- 
ever, is  intended  for  purposes  of  illustration  only.  As  in  every  column 
the  correlations  decrease  regularly  from  top  to  bottom,  all  the  correla- 
tions between  the  columns  will  be  -h  1.  Now  suppose  a  factor  causing 
an  increase  oi  p  m  the  inter-correlations  to  occur  in  performances 
1, 2,  3, ...  7.  The  inter-correlations  between  columns  1,  2, ...  7  will  not 
be  affected  at  all,  while  those  of  columns  1,  2,  ...  7  with  8,  9  and  10  will 
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,r/i  .    -.-v    #-    r«*v-t     !-.:.rar. —*.!•:-     ije    •:rF?tar:oaa    er!«^p«i 

",-^1^4   .Qii   ;  ^-'^      ■  ^ —  -'♦ 

fr.     riie  urst  jr^ap  -^nipriaea 
.r-.orr>     .i-tt^r-r   *r«T    trT'tLiaenc :    "iie  5«eoad.   "omuoamon. 
1    .r^*    -  2      •>!<>   ^r.ir-!.    wrii.ii^    jaiiiniLji   ind   aeediewoik. 

ijrf^,nr,r;p^    ',"    ir  tm^*    :n»=-^,   ^^rji   ire    en:er?d  A.  C  and  F. 

^  A^o  ^}«o  o^   U"  fifrfi  .nro  TrnnDd  to  '^jrrespond  wrtii  those 

Kof  *^hp!  ^ftir^t^Ae  of  ^ompanaou,  the  aTiaraiie  correlation 

•o»K>  .n  T^bi^  II    jraM  found  and  the  reaiiitB  are  given  in 

At  ;#  yl^nr-/*  it  ^:ll  be  ^leen  that  the  avenure  of  group  A  is 

*f«Ht  of  jvfy*\p  B  or  D :    that  of  group  C  than  5  or  ^:  and 

wirtfmM  ^hAf,  f.h^  inrT»*tii^tit  pmdnnvi  by  the  aBme  iif*"'*"'  fiuter  ib  al— .ju 
m^mtt^.  \f  f  Rfirt,  ofi  r»^(uling  my  nDaniucript,  paintBd  out  to  me  that  Hob 
<fi  .f«(  irn^Wyin^y  thnt  th#(  «*ffmrt  of  a  4p«fTific  factor  wae  amipiy  to  add  the 
tf  f<»n  ><»  fh^  ^ifrt  ^/>rr''Ution  dnti  to  the  *  hypothetical  zeoflsal  fiustoc*  He 
^hnf,  f/y  r'^/mwfrTKt  f,h^  table  of  composite  (* total')  cotreiatioiu*  the 
tf^fiT)   miflrht   b^  rwM; 

frro,  fh^  »nor*^m«»nt  4n«  to  ^  wonld  be 
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that  of  group  W,  than  Z)  or  £.    These  higher  averages  suggest  that 
there  is  a  specific  factor  common  to  all  the  performances  in  each  group. 

TABLE  V. 


12            3            4 

6            6            7 

8            9           10 

1 

2 

C.=-92 
Unc.=-81 

C.  =  -64 
Uno.==-61 

C.=  --56 
Uno.=  --21 

3 

A 

B 

D 

4 

6 
6 

B 

C.=100 
Unc.=  -83 

C.=  --89 
Uno.=  --46 

7 

C 

E 

8 
9 

D 

E 

C.=-93 
Unc.=-44 

10 

F 

The  figures  given  are  the  corrected  and  uncorrected  averages  of  the  groups  in  which 
they  stand. 

We  have  already  considered  the  effect  of  specific  correlations  y  and 
q  occurring  at  the  beginning  and  end  of  a  table ;  now  let  us  consider 
the  influence  of  one  occurring  in  the  middle. 

Suppose  that  performances  6,  6  and  7,  Table  IV,  involve  a  further 
factor,  causing  a  specific  correlation  %,  and  thus  increasing  their  inter- 
correlations.  The  general  effect  of  s  will  be  to  reduce  all  positive 
correlations  between  all  the  columns  except  the  inter-correlations 
between  columns  5,  6  and  7,  and  to  increase  all  negative  ones.  This 
will  cause  a  difference  in  the  values  of  the  correlations  between  groups 
B  and  E,  Table  V.  Group  Z)  is  not  affected  by  s,  but  group  E  is,  and 
itfl  negative  correlations  will  be  increased. 

If  Table  I  is  a  simple  illustration  of  the  unifocal  theory,  then 
Table  II  obtained  by  correlating  the  columns  of  Table  I  should  resemble 
Table  VI  A.  If  it  illustrates  the  multifocal,  it  should  resemble 
Table  VI  B,  where  A  stands  for  a  high  correlation  and  I  for  a  low  one. 
But  if  it  is  an  illustration  of  the  combination  of  the  conditions  assumed 
in  these  two  theories,  and  if  there  are  three  specific  factors  causing 
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(Groups  A,  C  and  F  are  not  given  as  they  will  always  be  4-  1.)  For 
example,  the  fifteenth  line  of  the  table  means  that,  ii  p^  -25,  s  =  *50 
and  q  =  -75,  the  correlations  in  group  B  will  equal  '31,  in  Z)  —  -41  and 
in  E  —  '83.  The  only  values  in  Table  VII  which  approximate  to  the 
experimental  ones  given  in  Table  V  are  those  of  lines  3,  12  and  21. 
Of  these,  line  3  is  the  nearest.    Group  B  is  somewhat  high  and  demands 


TABLE 

VII. 

P 

« 

? 

B 

Z) 

E 

1 

0 

•26 

•26 

•74 

•67 

+  15 

2 

>» 

»» 

•60 

»f 

-39 

—67 

3 

»> 

»» 

•76 

jj 

-•69 

-•86* 

4 

ft 

•60 

•26 

•48 

•67 

-•27 

5 

»» 

»» 

•60 

tt 

-39 

-•83 

6 

»> 

»• 

•75 

»» 

-•59 

—83 

7 

♦» 

•75 

•26 

•39 

•67 

—38 

8 

»» 

»> 

•60 

»» 

-•39 

—86 

9 

tf 

» 

•76 

» 

-•69 

-•82 

10 

•26 

•26 

•25 

•63 

•70 

+  16 

11 

»» 

}» 

•60 

»» 

-16 

-•67 

12 

»t 

t> 

•75 

ft 

-•41 

-•86* 

13 

»> 

•60 

•26 

•31 

•70 

-•27 

14 

f» 

» 

•60 

» 

-•15 

-•83 

15 

» 

»» 

•76 

»» 

-•41 

-•83 

16 

ft 

•76 

•26 

•14 

•70 

-•38 

17 

»» 

»» 

•50 

» 

-15 

-•86 

18 

>» 

» 

•75 

J, 

-•41 

—82 

19 

•60 

•26 

•26 

•57 

•73 

+  16 

20 

»» 

»> 

•60 

>» 

-•08 

-•67 

21 

f> 

»» 

•75 

»» 

-•33 

—86* 

22 

f» 

•60 

•26 

•26 

•73 

-•27 

23 

» 

»> 

•60 

»f 

-•08 

—83 

24 

>f 

» 

•76 

>t 

-•33 

—83 

25 

»» 

•76 

•26 

•08 

•73 

-•38 

26 

»» 

»> 

•60 

»» 

-•08 

-•86 

27 

)» 

>» 

•76 

»» 

-•33 

-•82 

28 

0 

•30 

•76 

•69 

-•59 

-•89 

that  8  and  perhaps  p  should  be  slightly  increased.    If  we  increase  8  a 
little,  we  get,  when 

p  =  0,       8  =      -30    and  g  =      -76 ; 
then  B  =  -69,    Z)  =  -  -59    and  JS  =  -  -89. 
All  these  values  agree  within  the  limits  of  the  probable  error. 

In  order,  then,  to  explain  the  peculiarities  of  Tables  I  and  II,  it  is 
necessary  to  assume  the  presence  of  one  factor  common  to  all  the 
performances;  of  one  large  specific  factor,  common  to  performances 
8, 9  and  10 ;  of  a  second  smaller  specific  factor  common  to  performances 
5,  6  and  7;  and  possibly  of  a  third  very  small  factor  common  to 
J.  of  PsyolL  vm  12 
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.u«' .    :     utfv*  Tiicr  SKttWi  win  now  be 

^-^^^A    j^r-T*   A   c   jcrniiMU'.nt  with  previous 
'  ^.' .    .i-     '  -  -«».«    ^^vsKHuu.  pwhfiriii'd   ft  tmbk  of 
■-«-    -  .  ■      "--  <^«  -j:j\ir.n4£  oi*  hiomieliical  arrange- 
',.  --       •    '.   ^r\,j^  -irmt  It  .wiiool  abililies,  Mr  Burt 
^.*    -^.  .*-rf..-  -^irt  *«ii*;r- '  apparently  combined  with 
^i    a       -<i      •.muiii^'iiftai,   linguistic,   literary,  and 
,..i.stsuin  \c  ztui  '  hypothetical  general  factor' 
**    :.    .../.*   .^.^  /.     .^^-i,*-*   A  liit  int^igence  tests*.    Dr  Starch* 

.^-<    , -K.-rt    .r>'r..:     ^iuJ'.a-T  "A^-A^,  fA  scbool  subjccts  also  showing  a 

,**.,..,.  ,'  :#--'r<'i.i<**:w  n  ffuny  caaes^  the  general  factor  has 
=:/  »j,i-/i  .»y.r,/,-  *,./t  I,  '^•3rf.if*f//f»  have  regarded  each  of  the  subjects 
'if  UiK  tH»/./>i  ^'.M '«/  iiiuu  M  highly  special,  on  account  of  the  low 
..p.ii.Tl,*rii.i,<  »iijrK  h»/«  l'»*'^rn  found  between  them.  These,  however, 
Uun  ^if..)..it.i/  lirrn  rtii't  to  the  lack  of  reliability  in  the  material 
ii^rii  ,-^1  htjfil  niAf\iM  Ar«r  very  frequently  inconaist^it.  Professor 
M|muriu*iii,  liU^i.  In  latfT  tablf^,  was  unable  to  obtain  the  hierarchy, 
but  tKia,  hti  though t,  wi>M  due  to  the  fact  that,  in  the  schools  from  which 
tie  ubtaiitt^d  biM  iimttiriiil.  after  a  certain  age  the  children  specialise 
uiore  ur  U^aa  iu  I  laaiaic*.  jH'ieuce  Or  mathematics*  The  preawit  case  is 
free  from  thu*  coui plication,  as  the  iuijtruction  in  the  etem^itary  dchools 
hoin  which  thc^e  markj*  were  obtained  is  quite  icsi^KaL 

Thua  although  every  cx>n  elation  in  Table  I  hisa  a  casniiicantiy 
fK»ciitive  vuJue,  and  thici  together  with  the  correianuim  of  Table  II 
^aovv  clearly  the  exi^itence  of  the  general  !aw:tur.  '."et  "here  are  tha- 
'.upuuciOii  to  nhich  neither  of  the  ^bove  expiaUKaCtuiu  ipptv.  The 
*  i;cc.;  >i  'iioi^e  ii^civ^kUK'ieey 's^  ''hat  \viui.a  u  ^:ie  "2et»n?«icai  uacnnawn 
•-»^  '\t'ivi,iou  ';>v  Mie  rat. tor  /.  It  it**}^  .^t^n  <tuxiu  uHta^I^'.  *sar  & 
'   -.  V.    *  ..',i\   ^ii.^i!    i!''eit'a*.e    Hiw^ta  • -c- v.  '»..*;-*.  a^ -^^^st    :^  >ttmxriefit 
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specific  resemblance,  leaving  only  that  due  to  the  general  common 
element  g ;  in  other  words,  the  range  of  specific  abiUties  is  very  small. 
Up  to  the  present  only  one  or  two  abilities  have  been  noted  of  which 
this  is  not  true  to  the  same  extent.  Both  Mr  Burt  and  Dr  Abelson 
found  memory  and  motor  ability  to  be  of  this  character,  but  not  to 
a  very  marked  degree.  But  Table  II  shows  that  subjects  8,  9  and 
10  are  all  influenced  by  one  large  factor  which  we  have  called  q. 
As  the  abilities  exhibiting  this  large  additional  and  specific  factor 
are  technical  subjects,  which  involve  skilled  motor  operations,  q  can 
scarcely  be  other  than  this  motor  element.  It  is  an  example  of  a 
specific  factor  of  a  distinctly  less  narrow  range  than  any  observed 
previously.  The  definite  proof  of  the  existence  of  the  motor  factor 
is  of  importance  from  the  pedagogic  point  of  view.  We  can  now 
be  sure  that  the  statement  that  certain  children  are  clever  with  their 
fingers  may  have  a  definite  meaning;  and  it  may  be  desirable  for 
teachers  to  discriminate  these  children  from  others,  and  to  regulate 
their  education  and  careers  accordingly ;  for  it  not  infrequently  happens 
that  these  skilful  children  are  lacking  in  general  abiUty.  Bagley,  in 
the  American  Journal  of  Psychology,  1901,  published  a  paper  on  '*  Mental 
and  Motor  AbiUty  in  School  Children.*'  The  motor  index  was  obtained 
from  the  average  of  tests  in  the  dynamometer,  trilUngs  of  a  key,  tracing 
of  a  line,  target  test,  and  automatograph.  The  mental  index  was 
obtained  from  school  marks  and  teachers'  estimates.  One  of  his  con- 
clusions is  as  follows :  ''  Under  the  conditions  of  the  investigation,  and 
with  the  children  that  were  tested,  a  general  inverse  relation  was  found 
between  mental  and  motor  abihty."  This,  however,  is  going  too  far, 
and  later,  Thomdike  pointed  out  an  error  in  the  calculation  and  showed 
that  the  abiUties  were  really  independent. 

The  specific  factor  s  in  the  three  subjects,  composition,  reading  and 
spelling  is  quite  small,  yet  it  is  one  to  be  expected  a  priori.  This 
expectation  was,  in  fact,  the  reason  why  these  three  subjects  were  placed 
together  in  the  table,  and  this  particular  correlational  possibiUty  tried. 
AU  three  subjects  are  concerned  with  written  words  and  their  signifi- 
cance or  meaning,  and  this  is  probably  the  nature  of  the  factor  8. 

If  the  factor  p  exists  at  all,  it  obviously  has  a  very  small  value ;  and 
this  again  is  what  would  be  expected  a  priori.  One  cannot  think  of  any 
specific  factor  which  is  Ukely  to  be  common  to  geography,  science,  history 
and  arithmetic  and  yet  not  to  the  other  school  subjects.  In  some  schools, 
instruction  in  history  and  geography  is  correlated,  and  this,  of  course, 
might  be  expected  to  cause  a  higher  correlation  coefficient  between 
these  two  subjects,  but  this  was  not  the  case  in  the  schools  from  which 
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these  marks  were  obtained.  If  p  is  given  the  value  'zero/  the  empirical 
values  for  groups  B  and  D  are  slightly  too  high,  and  a  small  value 
lying  between  '05  and  -lO  must  be  given  to  ;>  in  order  to  make  them 
coincide  exactly  with  the  experimental  values. 

So  far,  we  have  assumed  that  the  general  factor  common  to  all  the 
school  subjects  is  simply  identical  with  the  ordinary  g,  or  the  factor 
common  to  all  abilities.  But  it  is  conceivable  that  it  may  be  more 
complex.  The  children's  success  at  school  may  partly  depend  on  their 
general  ability,  but  in  some  degree  also  on  some  special  capacity  for, 
or  attitude  towards,  school  work.  In  order  to  determine  the  value  of 
any  such  correlation,  an  endeavour  was  made  to  measure  the  correla- 
tion between  the  subjects  due  to  g  only.  Two  tests,  not  expected  to 
have  any  specific  correlation,  were  given.  One  required  the  re-arranging 
of  disordered  words  into  sentences,  the  other  the  writing  down  of  the 
opposites  of  a  series  of  words  read  aloud.  Any  correlation  between 
these  two  tests  was  expected  to  be  due  to  g  only.  By  correlating  them 
with  one  another,  and  then  with  each  of  the  school  subjects,  it  was 
possible  to  determine  the  correlation  of  each  school  subject  with  g 
by  means  of  the  formula  «.    «. 

where  r  stands  for  the  correlation  between  any  two  performances  indi- 
cated by  the  small  letters,  x  for  any  school  subjects  and  a  and  b  for  the 
two  tests  measuring  g.  Finally,  the  theoretical  correlation  due  to  g 
alone  can  be  obtained  by  multiplying  together  the  correlations  with 
g  found  for  each.  If  the  experimental  values  are  higher  than  the 
theoretical,  this  is  an  indication  of  a  factor  other  than  g. 

The  experimental  values  were  found  to  be  slightly  higher.  The 
average  experimental  value  for  group  A  is  -74,  while  the  theoretical 
is  -BS.  However,  not  much  confidence  can  be  placed  in  this  result, 
as  it  was  found  that  there  is  a  specific  correlation  between  the  two 
tests  used  to  measure  g.  This  had  to  be  eliminated,  making  the  deter- 
mination much  more  indirect.  But  it  is  quite  certain  that  if  some  other 
common  factor,  such  as  *  school  zeal,'  exists  in  addition  to  g,  its  influence, 
in  the  present  case,  is  so  small  as  to  make  it  practically  negligible. 

Finally,  to  summarise,  the  results  clearly  indicate  the  existence  of 

(1)  The  general  factor. 

(2)  One  large  additional  complication,  the  motor  factor. 

(3)  One  small  additional  complication,  the  association  between 
written  words  and  their  meanings. 

{MantMcript  received  8  December  1915.) 
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THE  PROCESS  OF  NEGATION. 

By  a.  W.  WOLTERS. 
University  College^  Reading, 


The  purpose  of  the  experiments  described  in  this  paper  was  to 
discover  if  there  was  any  psychological  distinction  between  the 
affirmative  and  negative  judgment.  The  further  problem  of  the  rela- 
tions existing  between  the  two  forms  was  also  kept  in  view.  These 
problems  arose  out  of  an  old  interest  in  Formal  Logic,  coupled  with 
a  growing  realization  of  the  inadequacy  of  that  logic  as  a  description 
of  himian  thought. 

Seven  observers  were  available.  Of  these  the  five  represented  in 
the  tables  by  the  letters  AU^  E  were  all  trained  in  varying  degrees. 

It  will  be  seen  from  the  protocols  quoted  that  the  group  of  subjects 
displayed  considerable  variation  in  their  characteristics.  Observers  M 
and  N  were  untrained,  and  in  consequence  I  have  kept  their  results 
separate  from  the  rest,  and.  have  been  reluctant  to  use  their  reports 
in  support  of  any  contention.  M  is  extremely  good  in  certain  parts  of 
experimental  psychology,  but  tests  of  the  present  kind  were  entirely 
new  to  him,  and  he  failed  to  adapt  himself.  N  has  a  natural  talent 
for  introspection  and  in  many  ways  must  be  counted  the  equal  of  the 
trained  subjects.  But,  not  being  acquainted  with  the  psychological 
character  of  the  problems  under  investigation,  her  reports  always  aim 
at  completeness,  with  the  result  that  the  relevant  points  are  often 
forgotten  and  nearly  always  buried  in  a  mass  of  imimportant  detail. 

Five  varieties  of  test  were  employed  in  the  following  order: 

(1)  To  apply  an  epithet  (suitable  or  unsuitable  according  to  instruc- 
tion) to  a  noun.     (Three  sittings.) 

(2)  To  judge  the  correctness  of  a  numerical  statement.  (Three 
sittings.) 
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to  give  an  opportunity  for  a  fairly  complete  establishment  of  the  t€ksk 
in  the  middle  of  the  sitting,  while  it  constantly  varied  at  other  points. 
None  of  the  observers  noticed  the  arrangement.  The  following  words 
form  the  second  set,  those  in  italics  demanding  unsuitable  epithets : — 
Armada^  Peninsula,  Ethics,  Mouse,  Parliament  Act,  Ceylon,  Faith, 
Influema,  Walpole,  Motor.  An  inspection  of  the  results  shows  for  the 
trained  group  135  correct  answers,  7  incorrect,  and  13  complete  failures. 
The  corresponding  figures  for  the  untrained  observers  are  37,  7,  16. 
A  certain  amount  of  licence  is  necessary  in  deciding  which  responses 
are  correct,  for  in  some  cases  an  apparently  incorrect  epithet  proves 
rational  when  taken  in  conjunction  with  the  processes  leading  up  to 
it.  Taking  now  the  correct  replies  and  classifjdng  them  as  sensible 
or  trivial,  the  following  distribution  is  found : — from  the  trained  group 
there  are  68  sensible  and  1  trivial  replies  amongst  the  'suitable'  epithets, 
and  47  sensible  and  19  trivial  amongst  the  *  unsuitable.'  The  corre- 
sponding figures  for  the  untrained  group  are  19  and  1,  12  and  5.  The 
correct  responses  are  now  classified  with  respect  to  the  manner  in  which 
they  were  obtained.  It  should  be  noted  that  the  term  *  immediate '  means 
without  the  intervention  of  another  epithet.  Thus  the  case  in  which 
the  epithet  is  simply  the  verbal  translation  of  an  image  which  occurs 
directly  upon  exposure  would  be  classified  as  immediate. 


Table  I. 

Suitable 

Unsuitable 

S 

P 

*. 

^-2 

s 

^ 

^o 

-2 

1 

h 

P 

i 

h 

li 

§ 

r^ 

J 

a 
a 

ii 

11 

*§  3 

1 

o 

^^ 

p 

H- 1 

si 

p 

H 

A 

13 

0 

1 

0 

4 

6 

0 

3 

27 

B 

11 

4 

0 

0 

0 

12 

0 

3 

30 

C 

10 

0 

0 

1 

3 

2 

0 

5 

21 

D 

12 

2 

0 

1 

2 

10 

0 

a 

30 

E 

10 

4 

0 

0 

3 

7 

0 

3 

27 

Totals 

56 

10 

1 

2 

12 

37 

0 

17 

135 

M 

7 

0 

0 

0 

1 

6 

0 

2 

15 

N 

9 

3 

1 

0 

2 

4 

0 

3 

22 

Totftb 

16 

3 

1 

0 

3 

9 

0 

5 

37 

The  outstanding  point  of  this  table  is  the  variation  in  the  proportion 
of  immediate  responses  in  the  two  main  classes.  Considering  only  the 
trained  group,  it  will  be  seen  that  while  81  per  cent,  of  the  classified 
responses  are  immediate  when  a  suitable  epithet  is  demanded,  the 
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percentage  falls  to  25  in  the  case  of  unsuitable  epithets.  Further,  in 
the  latter  case  the  immediate  responses  are  of  a  very  trivial  character, 
and  in  consequence  cannot  properly  be  compared  with  the  other  cases 
which  are  genuine  examples  of  the  thought  process.  Even  if  the  figures 
of  this  column  were  much  larger,  the  character  of  the  processes  involved 
would  render  it  impossible  to  establish  from  them  any  conclusion  as 
to  the  nature  of  the  normal  negative  judgment.  So  far,  then,  the 
figures  seem  to  bear  out  what  is  a  commonplace  of  logical  theory,  that 
in  the  end  a  negative  judgment  is  always  based  upon  an  affirmative 
one.  But  the  real  significance  of  the  figures  can  only  be  judged  in  the 
light  of  the  introspections,  and  here  we  enter  a  sphere  in  which  the 
schemata  S  is  P  and  S  is  not  P  have  no  place. 

The  following  examples  in  which  unsuitable  epithets  have  to  be 
supplied  are  typical  of  many  others : 

A.  Mediterranean — red.  "Visual  image  of  intensely  blue  sea.  Then  in  inner 
speech,  *Red  is  not  blue.'" 

B.  Cromwell — loeak,  "Immediately  there  arose  a  not  very  distinct  visual 
image  of  a  man  in  armour  on  horseback,  which  suggested  *  strength.'  Word  strength 
brought  up  memories  and  knowledge  that  he  was  strong,  and  I  changed  over  to  the 
opposite  (I  do  not  know  how).    Conscious  afterwards  that  it  was  unsuitable." 

D,    Cromwell — tpeak.   "Image  of  helmet  and  breastplate  with  figure  in  them. 

The  word  *  strength'  occurred  and  then  the  reaction Was  pleased  at  its  suitable 

unsuitability." 

D,  Influenza — heaUhy,  "I  thought,  I  cannot  exactly  say  how,  that  *  healthy' 
was  unsuitable.  I  can't  find  imagery  or  anything  that  can  be  described.  The 
word  simply  seemed  to  fit  in  with  the  instruction." 

E.  Mediterranean — pink,  "Visual  image  of  deep  blueness.  Searched  for  another 
colour.    I  hate  pink:   feeling  of  pleasure  when  word  came." 

The  above  protocols  are  typical  of  the  majority.  There  is  no  need 
to  quote  further,  since  the  process  is  on  the  whole  what  one  would 
anticipate.  The  process  is  one  of  twofold  association,  first  the  direct 
association  of  subject  and  attribute,  and  then  the  association  with  a 
word  contrasting  or  co-ordinate  with  it.  If  we  may  regard  the  process 
as  being  at  bottom  one  of  judgment,  we  may  symbolise  it  thus: — 
iS  -^  Pi  -^  non-P,  or  S-^  Pi  -*^  P^.  That  is,  the  unsuitable  epithet 
may  be  contradictory  to  the  suitable  one  first  thought  of  either 
generically  or  specifically.  Thus  P^ia  dk  species  of  the  genus  non-P 
within  the  universe  P^.  It  may  be  observed  that  the  subjects  very 
seldom  change  the  universe  in  the  midst  of  the  process.  It  is  a  sign 
of  defeat  when  such  a  merely  formal  negative  as  "Ethics — ^yellow"  is 
offered.     It  is  instances  of  this  kind  that  were  classified  as  'trivial' 
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at  the  beginning  of  this  section,  and  the  writer  was  pleasantly  surprised 
to  find  how  few  occurred.  It  is  evidently  genuine  thought  in  the  majority 
of  the  cases.  But  the  question  arises,  why  are  these  processes  negative  ? 
It  is  quite  clear  that  there  is  nothing  essentially  negative  about  the 
process  itself.  The  association  of  opposites  is  not  radically  different 
from  other  kinds  and  is  best  regarded  as  a  form  of  association  by 
contiguity  (usually  verbal).  Again,  it  may  be  replaced  by  a  co-ordinate 
association,  as  may  be  seen  in  some  of  the  instances  quoted.  There  is 
no  theoretical  reason  why  such  a  process  should  not  lead  to  a  'suitable' 
epithet,  and  in  point  of  fact  it  sometimes  does. 

B.  Organ — noisy,'  '*  Seemed  to  be  conscious  of  strains  of  church  organ  without 
hearing  them.  Thought  of  pleasant  music,  then  more  voluminous  and  thunderous. 
Memories  of  sitting  in  Psychological  Lecture  Room  and  hearing  barrel  organ:  feeling 
of  amused  disgust  and  cynicism.    Word  *  noisy'  came  quite  mechanically." 

Another  important  point  to  notice  is  that  in  no  protocol  is  there 
mentioned  any  aspect  of  negation  in  the  process.  This  can  scarcely 
be  an  oversight.  The  observers  were  explicitly  asked  to  note  it,  and 
some  of  them  seemed  puzzled  at  their  failure.  They  speak  of  "  changing 
over  to  the  opposite"  and  confess  that  they  cannot  say  how  it  occurs. 
B  BSLys  that  in  the  unsuitable  cases  the  end  of  the  process  is  usually 
vague :  the  correct  word  simply  comes  into  consciousness.  Yet  we  shall 
see  later  that  they  were  competent  to  indicate,  if  not  to  describe, 
phenomena  constituting  a  consciousness  of  negation.  It  seems  necessary 
to  believe  that  there  was  nothing  of  the  kind  in  this  set  of  experiments. 
So  the  negative  judgment  seems  to  have  vanished. 

The  clue  is  afforded  by  D  (an  unusually  carefiJ  and  detailed  observer) 
in  two  cases  quoted  above.  "  Was  pleased  at  its  suitable  unsuitability.'* 
"  The  word  simply  seemed  to  fit  in  with  the  instruction."  On  analysis  it 
becomes  clear  that  all  the  epithets  given  are  really  suitable,  since  the 
true  starting-point  of  the  thought  process  is  the  task  prescribed. 

We  find  ourselves,  then,  brought  back  to  Watt's  definition  of  the 
judgment.  The  starting-point  of  the  process  is  the  task  which 
determines  it,  and  since  the  reaction  is  in  accordance  with  the  instruc- 
tion, we  have  no  psychological  criterion  for  distinguishing  affirmation 
and  negation.  The  negation  is  found  only  in  the  experimenter's  instruc- 
tion. The  process  may  be  represented  symbolically.  The  initial  point 
of  the  process  is  the  task,  which  at  first  is  indeterminate :  it  is  to  apply 
a  suitable  or  unsuitable  epithet  to  whatever  term  is  exposed.  This 
may  be  represented  by  A  or  N.  The  exposure  of  the  stimulus  word 
narrows  this  down,  and  here  we  have  the  true  subject  of  the  judgment. 
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A  -\-  S  OT  N  -\-  S.  Then  appears  in  consciousness  the  first  moment  of 
response,  which  is  connected  with  S  rather  than  A  or  N.  In  this  sphere 
it  is  'suitable,'  and  in  the  one  case  the  process  may  terminate  here; 
A  +  S  -*- Ri,  Ot  Ri  may  give  rise,  to  /Jg-  I^  *^®  cases  where  the 
instruction  demands  an  unsuitable  epithet  the  task  controls  the  next 
step,  so  that  the  whole  process  becomes  N  +  S  -^  Ri^*-  non-R,  or 
N  -]-  S  -*-  Ri-^ R2,  the  link  between  R^  and  its  successor  being  an 
association  of  a  quite  ordinary  type.  Sometimes  the  intervention  of 
the  task  is  quite  explicit : 

N.  Mediterranean — pink,  "Picture  of  a  very  large  open  space  of  sea,  very 
sunny,  hot  and  blue.  Wanted  to  say  *blue,*  and  then  task  recurred  and  *pink' 
came.** 

In  this  protocol  the  machinery  of  the  response  is  made  quite  clear. 
Another  point  may  be  noticed.  The  essential  link  need  not  he  intel- 
lectual, for  feelings  serve  equally  well: 

B,  Home  Rule — abominable,  "Vague  image  of  Irish  Sea  and  east  of  Ireland. 
Feelings,  mostly  a  sort  of  disgust,  summed  up  in  word.  Decision  to  react  was  devoid 
of  imagery  and  carried  by  feeling.'' 

C,  Home  Rule— frightful  muddle,  "Very  little  verbal  imagery,  fflmost  entirely 
feeling,  a  jarring  discomfort  throughout  body.  Much  the  same  feeling  as  of  some- 
thing of  which  one  is  utterly  sick  of  hearing." 

But  whatever  may  be  the  nature  of  the  intermediate  term  the 
response  is  'suitable,'  and  this  form  of  test  gives  us  no  instance  of 
a  negative  judgment.  That  is,  within  the  sphere  covered  by  the  experi- 
ments the  distinction  of  afiirmation  and  negation  does  not  exist  so  far 
as  the  process  itself  is  concerned. 

III. 

Negatives  of  Construction :   (6)  Series  4.    Completion  of  Propositions. 

The  following  instructions  were  read  to  each  observer : 

"  You  will  be  shown  an  incomplete  proposition  which  you  are  required  to  complete. 
The  subject  and  copula  will  be  presented  with  signs  of  quality  and  quantity:  you 
are  to  supply  the  predicate.  You  may  modify  the  form  of  the  copula,  provided 
thc5  quality  and  quantity  remain  the  same." 

The  stimulus  words  were  taken  at  random  from  a  dictionary,  and, 
with  the  addition  of  the  other  necessary  words,  typed  on  cards  for 

exposure,  thus,  "All  empires  are "    The  order  in  which  the  various 

logical  forms  occurred  was  determined  by  drawing  cards  which  bore 


Digitized  by 


Google 


A.   W.   WOLTERS 


189 


the  usual  symbols  A,  I,  E,  0.  Each  form  appeared  ten  times.  There 
were  twenty  stimulus  words,  each  of  which  occurred  twice,  but  never 
in  the  same  sitting,  and  seldom  in  successive  sittings.  It  was  foimd 
possible  to  arrange  that  the  word  should  appear  in  logically  contra- 
dictory forms,  except  in  two  instances  which  appeared  as  contraries. 
As  examples  of  the  character  of  the  stimuli  we  may  take  the  first  six 
of  the  second  set. 


'*Some  liquids  are. . . . 
''Some  Moslems  are. . . 
"All  nerves  are. ..." 


"Some  opinions  are. ..." 
"No  philanthropists  are.. 
"Some  reptiles  are  not. . . 


The  general  character  of  the  experiment  is  similar  to  the  one 
already  described,  but  it  stresses  the  facib  that  the  term  to  be  supplied 
has  to  be  a  predicate,  and  is  more  akin  to  an  ordinary  thought  process. 
The  task  is  more  determinate,  and  the  specific  instruction  is  presented 
with  the  stimulus  word.  There  is  therefore  no  chance  for  the  establish- 
ment of  a  'set*  before  the  exposure.  The  preliminary  classification 
of  the  protocols  of  each  type  is  given  in  the  same  form  as  that  in  the 
last  section,  but  classification  is  more  difiicult.  The  observers  were 
now  accustomed  to  the  experiments  and  were  bent  on  giving  very  sound 
answers.  The  processes  therefore  become  long  and  the  introspections 
tend  to  lose  clearness,  the  more  so  that  there  are  many  false  starts. 


Table  11 

, 

Tjrpe  of  proposition 

A 

I 

E 

0 

y^ 

>. 

►» 

'^ 

^ 

^ 
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Immediate 
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^l 

^ 

5 

A 

^ 

5 

^ 

-g 

1l 

1 

1% 

1% 

11 

1 

1 

II 

1 
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A        2 
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0 

8 
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1 

7 

0 

1 

7 

1 

6 
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6 

1 

0 

6 

4 

1 

2 

1 

2 

6 

0 

9 

C        1 

6 

1 

0 

8 

0 

J 

6 

0 

4 

5 

0 

8 

D        1 

5 

3 

0 

6 

0 

3 

1 

0 

2 

3 

0 

6* 

E        0 

5 

4 

4 

5 

0 

2 

3 

0 

3 

4 

0 

10 

Totals  6 

26 

12 

4 

33 

5 

8 

19 

1 

12 

25 

1 

38 

M       0 

2 

1 

3 

3 

0 

1 

0 

2 

2 

4 

0 

22 

3r      2 

4 

0 

3 

5 

1 

0 

6 

1 

1 

5 

0 

12 

Totals  2 

6 

1 

6 

8 

1 

1 

6 

3 

3 

9 

0 

34 

♦  D  missed 

one 

sitting 

. 

The  one  difference  we  found  between  affirmative  and  negative 
judgments — the  proportion  of  immediate  answers — has  disappeared. 
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should  be  noted  that  there  is  no  reference  in  any  case  to  a  distinc- 
■0  consciousness  of  afl&rmation. 

The  negative  judgments  must  be  examined  more  thoroughly.    The 
mparatively  large  number  of  immediate  responses  to  general  proposi- 
tions is  misleading.    One  will  serve  sufl&ciently  as  a  type. 

E.    No  Moelems  are  Christians,   "Word  came  automatically." 

Evidently  the  response  is  simply  the  reproduction  of  an  association 
already  formed.  There  is  no  real  construction  here,  and  consequently 
siich  examples  are  useless  for  our  purpose.  We  shall  find  the  more 
genuine  type  of  the  negative  judgment  in  those  which  are  mediated  by 
an  affirmative  process.  By  'affirmative  process*  is  meant  the  thought 
of  some  factor  in  the  nature  of  the  subject,  whatever  the  thought  process 
may  be  phenomenally. 

A.  No  Moslems  are  intemperate.  "Ta«k  recollected,  and  response  inhibited  for 
a  time.  Vague  image  of  interior  of  a  mosque.  Thought  *  forbidden  to  drink  alcohol,' 
and  cast  round  for  a  negative." 

A.  No  wolves  are  herhitxjrous.  "Clear  image  of  a  wolf -pack  coming  over  snow 
out  of  some  timber:  it  changed,  and  they  seemed  to  be  devouring  some  carcase. 
There  was  an  inset  of  a  wolf  eating  grass,  which  seemed  absurd  and  not  true  of 
wolves." 

This  observer's  thought  is  always  predominantly  visual,  though  he 
is  quick  to  seize  the  case  where  the  image  is  not  the  full  expression 
of  the  thought.  The  character  of  the  process  is  clear.  The  presentation 
of  the  subject  brings  up  in  thought  some  part  of  its  character,  which 
in  its  turn  calls  to  consciousness  another  form  of  words  expressing  the 
opposite,  or  a  contrasting  idea.  But,  apart  from  the  actual  form  of  this 
final  association  which  is  determined  by  the  task — ^its  intervention  is 
explicit  in  some  cases — there  is  nothing  to  differentiate  the  negative 
judgment  from  the  corresponding  affirmative.  In  the  last  instance 
quoted  there  is  a  reference  to  a  consciousness  of  negation,  but  this  is 
the  only  example  in  the  whole  of  this  set.  In  the  remainder  of  the  cases 
the  successive  moments  of  the  process  seem  to  occur  in  much  the  same 
way  as  if  they  were  the  steps  of  a  multiplication.  I  quote  two  more 
cases  from  different  observers,  which  show  the  process  very  clearly. 

B.  No  wolves  are  (am€.  "Word 'wolves' brought  up  a  visual  image  which  waA 
very  schematic  except  as  regards  the  wolf  itself.  Then  in  some  way  associated 
with  it  was  'fierceness.'  Then  read  the  three  words  of  the  stimulus  and  expressed 
the  quality  (i.e.  negation)  by  giving  opposite  of  this  meaning." 

C.  No  Moslems  are  winehibhers,  "Tried  to  recall  formal  Moslem  beliefs. 
Thought  of  wine,  and  then  gave  response." 
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D.  Some  reptiles  are  not  amphibians.  *' Image  of  crocodile  with  tendency  to 
react  as  above.  Inhibited  while  thinking  of  different  kinds.  Conscious  of  universal 
'reptile'  and  species.  This  was  not  definitely  verbal  nor  visual,  but  an  attitude 
towards  the  sentence.    Then  conscious  that  I  was  right,  and  reacted." 

E,  Some  reptiles  are  not  qwadruped^.  '^Visual  image  of  a  long  extended  thing 
on  ground;  then  image  in  opposition  coming  up  above  it,  as  much  like  a  sheep 
as  anything.  Main  thing  that  struck  me  was  its  four-leggedness.  The  word  'quad- 
ruped' seemed  to  fit  in." 

An  examination  of  the  whole  range  of  data  from  which  the  above 
examples  have  been  quoted  shows  that  in  essentials  the  processes 
involved  are  the  same  as  in  the  epithet  tests.  The  forms  of  mediation 
•  only  differ  in  being  more  complex  and  in  occupjdng  longer  time.  This 
complexity  is  due  to  the  instruction,  which  emphasises  the  necessity 
of  forming  an  intelligible  proposition,  and  introduces  the  consideration 
of  quantity.  It  is  the  latter  point  that  chiefly  affects  the  process. 
But  the  relation  between  universal  and  particular  judgments  is  irrelevant 
to  the  writer's  purpose.  Confining  ourselves  to  the  question  of  negation, 
it  must  be  repeated  that  no  essential  difference  can  be  established 
between  the  affirmative  and  the  negative  judgment,  so  far  as  the  mode 
of  mediation  of  the  response  is  concerned.  Its  characteristic  is  that 
it  concludes  with  an  'association  by  contrast,'  either  real  or  verbal. 
But  it  cannot  be  held  that  such  an  association  is  specifically  negative. 
Nor  do  we  find  any  reference  to  a  specifically  negative  experience, 
except  in  one  protocol.  But  we  have  seen  that  such  a  consciousness 
of  negation  may  occur  in  the  midst  of  an  affirmative  judgment.  In 
short,  the  distinction  of  affirmation  and  negation  has  disappeared 
here  as  in  the  earlier  experiments.  If  we  now  consider  the  conclusion 
indicated  by  those  experiments,  and  ask  if  it  applies  here,  we  find  that 
D  again  throws  light  on  the  matter.  '^  Conscious  that  I  was  right, 
*and  reacted."    So  E  says,  "The  word  'quadruped'  seemed  to  fit  in." 

Our  conclusions  are  therefore  the  same  as  in  Section  II.  The  actual 
task  set  the  observers  was  to  respond  in  accordance  with  conditions 
prescribed.  A  variation  in  the  conditions  led  to  a  corresponding 
variation  in  the  response,  but  not  to  any  essential  modification  in  the 
process.  The  real  judgment  formed  is  not  properly  represented  by  the 
conventional  formula  S  is  not  P,  but  by  P  meets  the  case.  The  starting- 
•point  of  the  process  is  the  stimulus  which  gives  the  subject  and  the 
conditions  which  the  proposition  must  fulfil  as  to  quantity  and  quality. 
In  some  cases  the  subject  calls  up,  by  ordinary  forms  of  association, 
a  predicate,  which  then,  under  the  influence  of  the  determinant  ten- 
dencies, excites  a  contrasting  content  for  which  a  name  is  found.    The 
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sequence  may  be  represented  by  iV  +  /S  -^  P  -^  non-P  =  X,  In  other 
cases  the  first  predicate  excites  another  which  applies  to  other  particular 
cases  of  the  subject,  and  this  is  taken  as  representing  the  class  contrary 
to  the  former :  iV-f/S-^P-^Q-^  non-P  =  X.  The  judgment  corre- 
sponding to  the  verbal  proposition  S  is  not  P  \b  better  represented 
by  the  obverse  form  8  is  non-P,  where  non-P  has  a  fairly  definite 
content.  Thus  we  find  that  the  proposition  "Some  reptiles  are  not 
poisonous  "  means  for  the  thinker  "  Some  reptiles  may  safely  be  ignored." 
These  experiments  have  therefore  failed  to  give  us  a  genuine  case  of 
the  n^ative  judgment,  except  by  accOent,  The  wider  conclusions  must 
be  left  until  the  other  tests  have  been  described. 

IV. 

Negatives  of  Denial :   (a)  Series  2.     To  judge  the  correctness  of  a 
numerical  statement. 

These  tests,  and  the  similar  series,  had  two  aims.  On  the  one  hand 
they  were  an  attempt  to  track  down  negation  as  a  conscious  experience, 
on  the  other  they  attempted  to  answer  the  question  whether  it  was 
necessary  to  form  a  contradictory  judgment  before  denying  the  truth 
of  the  one  presented.  Arithmetical  material  was  taken  in  the  first 
instance  as  affording  the  clearest  distinction  possible  of  right  and 
wrong.  Of  the  thirty  cards  used  half  gave  incorrect  statements,  and 
the  order  of  presentation  was  varied  to  avoid  any  likelihood  of 
expectation.  With  one  exception  the  *  wrong'  statements  were  con- 
structed so  that  they  could  be  judged  wrong  without  actual  calculation. 
Needless  to  say,  the  observers  were  not  told  this,  and  a  careful  study 
of  the  protocols  in  sequence  shows  that  they  did  not  realise  the  method 
adopted.  The  nature  of  the  stimuli  will  be  seen  from  the  first  five  of 
the  second  set: 

249  -  138  =  111.  12  X  5  =  60.  18  -  14  =  32. 

74  ^      9  =  100.  17  +  4  =  21. 

The  instructions  read  to  each  observer  ran  as  follows: 

**You  will  be  shown  simple  arithmetical  statements.  If  they  are  correct  react 
with  'Yes,'  otherwise  'No.*.  The  introspection  should  deal  with  the  whole  process, 
but  especially  with  the  actual  moment  of  decision." 

The  'right'  examples  had  to  be  judged  either  from  memory,  or, 
more  frequently,  by  complete  calculation.  The  results,  therefore,  have 
little  value  for  our  purpose,  and  are  only  briefly  considered  in  the 
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following  discussion.    Taking  the  cases  where  the  statement  is  correctly 
judged  to  be  wrong  we  have : 

Table  III. 

Immediately  After 

and  before 
completely 
Observers  reading 

A  0 

B  1 

C  3 

D  1 

E  0 

TotaJs ...         5 

if  2  2  4  0 

-y  3  6  2  3 

Totals...         5  8  6  3 

The  tabulation  at  once  answers  one  of  the  questions  proposed. 
Since  half  the  responses  were  correctly  given  without  any  representation 
at  all  of  what  the  right-hand  member  of  the  equation  should  be,  it  is 
evident  that  it  is  not  necessary  for  a  judgment  to  be  formed  prior  to 
denial  of  the  one  presented.  Comparing  these  figures  with  the  25  per 
cent,  and  30  per  cent,  of  the  earlier  tables,  it  would  appear  that  we 
have  here  a  different  type  of  process.  To  judge  that  S  is  not  P  it  is 
usually  necessary  first  to  judge  that  /S  is  P,  or  that  S  isQ.  But  in  the 
case  of  arithmetical  statements  it  seems  that  we  may  judge  that  the 
proposition  iS  i^  P  is  false  without  forming  the  judgment  S  is  Q,  or 
even  the  judgment  S  is  not  P.  The  problem  as  to  how  this  is  possible 
seems  worth  consideration.  In  a  few  cases  the  denial  may  result  before 
explicit  comprehension  of  the  statement. 

B.  2448  -T-  12  =  19.  "It  seemed  a  big  sum,  and  I  turned  to  glance  at  the 
right-hand  side.  Without  cognising  numbers  was  struck  by  its  smallness  as  compared 
with  the  other,  and  immediately  said  'wrong.*" 

C.  74-69  =  56.  "Some  hesitation  about  what  it  all  meant.  Without  troubling 
about  figures  gave  the  answer,  apparently  from  the  mere  look  of  the  thing." 

In  these  instances  the  reaction  occurs  before  the  figures  are  read, 
and  yet  it  is  correct.  This  form  is  imcommon,  but  those  who  read  more 
fully  may  none  the  less  answer  immediately,  i.e.  without  any  thought 
of  what  the  statement  should  be. 

A.  74  4-  9  =  100.  ''Fixated  the  division  sign  which  monopolised  attention. 
Then  saw  74  and  100  and  answered  'No*  without  seeing  the  divisor." 

J.  of  Psyoh.  vm  13 
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This  last  phrase  is,  perhaps,  the  most  significant  in  all  the  protocols. 
It  indicates  a  form  which  the  process  of  negation  may  take,  a  form 
clearly  derived  from  the  gesture  of  impatience  or  annoyance,  which 
itself  symbolises  the  actual  removal  of  an  offending  object.  If  one 
may  hazard  a  guess,  the  negation  is  carried  in  this  instance  by  a  process 
compounded  of  feeling  and  kinaesthetic  imagery. 

The  figures  in  the  third  column  of  the  table  show  the  cases  in  which 
the  responses  were  mediated  by  some  kind  of  cognitive  process.  The 
answer  of  the  sum  was  roughly  forecasted,  either  with  regard  to  its 
size,  or  as  to  what  one  of  the  digits  must  be.  In  the  former  case  the 
approximation  is  often  very  vague  and  schematic,  and  independent 
of  any  detailed  calculation,  so  that  the  process  tends  towards  the 
immediate  tjrpe. 

A.  648  -r  3  =  7.  "Division  sign  appeared  first  and  then  saw  answer.  There 
arose  a  consciousness,  not  expressed  in  words,  that  the  answer  must  be  three  figures. 
This  was  pa^rtiy  carried  by  a  visual  image  of  three  grey  forms  on  a  white  ground 
which  might  stand  for  any  figures." 

D.  74  -  69=56.  "There  was  no  definite  consciousness  of  precise  figures,  but 
what  I  might  call  a  sense  that  56  must  be  more  than  the  difference  between  the  other 
numbers.'' 

The  second  type  approximates  to  the  cases  of  the  fourth  column, 
since  they  depend  on  partial  calculation.  Unfortunately  the  introspec- 
tions are  not  so  good  in  this  group  as  in  those  already  discussed.  The 
observers  fall  into  the  trap  of  describing  the  thought  process  as  they 
would  describe  a  piece  of  calculation  to  a  beginner  in  arithmetic.  This 
does  not  altogether  destroy  their  utility  for  the  present  purpose,  but 
it  renders  them  less  interesting. 

E.  648  -r  3  =  7.  "Read  over  sum  without  looking  at  answer.  In  internal 
speech  said,  'Three  into  six.'  Then,  before  the  'two'  was  ready  to  come,  had  got 
to  '7.'  I  had  expected  three  plaees:  there  was  present  a  visual  image  of  'h.t.u.,* 
but  not  focally." 

In  the  fourth  column  we  occasionally  meet  with  references  to  the 
quasi-affective  determinant  of  the  response.  The  following  will  serve 
as  examples. 

A.  134  -  28  =  242.  "Recognised  the  subtraction  sign.  Hien  a  feeling  that 
answer  must  be  less  than  134  (something  sinking  and  contracting  in  throat),  and 
therefore  less  than  242." 

A.  46  +  5  =  39.  "Sign  perceived  first,  then  that  46  was  greater  than  39. 
Then  a  half -conscious  process,  'Much  more  is  46  +  5  greater  than  39.'  This  was 
not  in  speech  form,  but  there  was  a  feeling  at  the  back  of  the  throat  as  if  some- 
thing were  rising  and  expanding." 

13—2 
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B.  134  -  28=242.  '*Sign  caught  my  eye  first.  Worked  sum  approximately, 
fixing  answer  as  a  little  over  one  hundred.*  Saw  answer  given  as  over  two  hundred^ 
with  a  feeling  of  surprise.    This  usually  seems  to  prompt  the  response. " 

Id  the  first  two  reports  what  is  styled  feeling  has  indisputably  a 
sensory  basis,  but  the  last  is  unequivocal.  Reports  of  this  kind  are 
much  rarer  in  the  third  column  than  in  the  'immediate'  cases.  But 
the  fact  that  the  affective  process  is  not  mentioned  in  any  protocol 
is  no  proof  that  it  was  not  present.  In  the  immediate  responses  the 
affective  process  was  practically  all  there  was  to  report,  while  here 
there  are  more  substantive  and  obvious  processes  which  tend  to  attract 
the  observer's  attention.  So  affection  may  have  been  present  more 
frequently  than  the  reports  suggest.  If,  however,  we  must  admit 
that  there  is  insufficient  evidence  that  the  affective  process  is  important 
in  these  cases,  it  must  be  stated  that  there  is  nothing  else  reported 
which  can  be  taken  as  a  consciousness  of  negation.  We  are  therefore 
driven  to  interpret  this  form  of  denial  as  a  reversion  to  the  Negative 
of  Construction.  The  presented  proposition  S  is  P,  on  analysis,  gives 
rise  to  the  judgment  S  is  not  P,  which  is  translated  in  accordance  with 
the  instruction  by  *No.'  The  same  may  be  said  of  the  instances 
grouped  in  column  4.  By  some  process  of  calculation  a  judgment  is 
formed  as  to  what  the  right-hand  side  should  be.  Is  there  any  specific 
consciousness  of  negation?    In  some  cases,  at  least,  there  is. 

A,  74  -  69  =  56.  "Recognised  difference  as  5.  Looked  at  answer,  felt  its 
absurdity  and  said  'No.'    The  feeling  was  one  of  inclination  to  laugh  at  it." 

E.  46  +  5  =  39.  "Made  myself  do  simi.  By  the  time  my  gaze  had  reached 
the  answer  had  61  which  was  in  some  way  over  39.  Heard  words  'Thirty-nine,* 
in  a  very  surprised  tone,  with  feeling  that  it  was  below  40." 

}f,  46  +  6  =  39.  "Read  statement  as  46  +  6  =  61  and  did  not  notice  answer. 
Was  about  to  say  'Yes,*  when  the  9  upset  me  and  I  felt  angry.** 

Turning  now  to  the  correct  examples,  the  only  question  that 
concerns  us  is  whether  we  can  find  any  process  parallel  to  the  affective 
constituent  of  negation,  for  the  method  of  arriving  at  the  decision, 
involving,  as  it  does  in  nearly  every  case,  some  form  of  calculation, 
is  not  relevant  to  our  purpose.  The  question  is  not  easy  to  answer. 
In  many  of  the  protocols  there  is  an  explicit  denial  of  any  affective 
process,  nothing  being  reported  except  the  details  of  the  process  con- 
stituting the  calculation.  On  the  other  hand  there  is  an  equally  confident 
assertion  of  the  presence  of  feeling  in  28  cases  out  of  98.  But  even  in 
these  there  is  difficulty,  for  while  in  some  cases  the  feeling  is  quite 
clearly  connected  with  the  affirmation,  in  others  it  may  be  the  result 
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of  the  working.  The  feeling  in  question  is  usually  described  as  pleasure 
or  ease,  and  this  may  quite  well  arise  from  the  successful  working, 
and  not  from  the  affirmation  itself.  But  that  there  is  at  times  a  definite 
consciousness  of  affirmation  or  truth,  and  that  this  is  in  part  at  least 
affective,  is  clear  from  the  following  examples,  the  number  of  which 
could,  as  in  other  cases,  be  extended. 

A.  48  +  32  =  80.  "Read  left-hand  side  in  internal  speech.  Compared  it  with 
answer.  Then  a  feeling  of  agreement,  not  pleasant  nor  unpleasant,  a  detached 
kind  of  feeling." 

B.  36-^  12  =  3.  "AU  felt  familiar:  looked  at  right  and  feeling  increased, 
and  I  recognised  answer  as  right.  There  was  no  kinaesthesis  and  no  working  out, 
but  there  was  much  feeling  which  was  not  pleasure,  and  there  was  no  tension.  It 
was  simply  recognition." 

D.  144  X  2  =  288.    " There  was  certainly  an  affective  side  in  this  instance, 

viz.,  pleasure  at  the  synunetry  of  the  numbers." 

E,  17  X  4  =  68.  "Worked  it  out  in  internal  speech.  There  was  a  feeling  of 
pleasure,  of  fitness." 

The  mental  processes  dealt  with  in  this  section  are,  taken  as  a  whole, 
clearly  different  in  character  from  those  which  occurred  in  the  earlier 
series.  Where  the"  task  is  to  test  the  truth  of  a  completed  statement 
it  is  not  necessary  that  a  constructive  judgment  should  be  formed 
before  denying  the  truth  of  the  one  presented.  In  this  form  of  negation 
the  negation  does  not  necessarily  depend  upon  the  consciousness  of 
an  affirmative  judgment.  Further,  we  have  found  evidence  of  a  process 
which  is  the  conscious  negation  that  we  failed  to  find  by  other  methods. 
This  process  is  usually  described  by  the  observers  as  feeling,  but  we 
have  seen  that  it  often  contains  elements  of  sensorial  origin.  Two 
further  examples  of  this  may  be  quoted  which  possess  additional 
interest  from  the  fact  that  they  occurred  in  the  midst  of  affirmative 
processes.  They  are  therefore  more  spontaneous  and  trustworthy 
than  if  they  had  occurred  after  an  incorrect  stimulus: 

A,  14  X  3  =  42.  "Immediate  inclination  to  say  *No.'  Then  a  drawing  back  sen- 
sation at  the  back  of  the  throat,  which  relaxed  on  seeing  that  14.  x  3=7x6  =  42." 

A.  249  -  138  =  HI.  "Read  the  whole  card  and  wanted  to  say  *No.*  Then 
a  contraction  at  back  of  throat,  implying  that  it  waA  wrong  to  say  'No.'  Worked 
sum;   feeling  of  relief." 

Here  we  have  a  description  of  the  negation  of  an  incipient  negative 
judgment,  and  the  sensorial  origin  of  the  process  is  unmistakable. 
The  protocols  also  serve  as  further  instances  of  the  immediate  negation, 
for  which  there  is  no  real  cognitive  basis  apparent.  But  if  the  negative 
consciousness  frequently  contains  sensorial  elements  we  must  admit 
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that  in  a  large  nnmber  of  instances  it  ia  descnbed  in  terms  of  emotion. 
It  would  be  safest  to  describe  it  as  an  emotional  attitude,  the  precise 
constitution  of  which  we  cannot  at  present  determine.  Where  the 
denial  is  not  inmiediate  there  is  Less  evidence  of  this  specific  consciousness 
of  negation,  and  the  process  approximates  to  the  Negative  of  Construc- 
tion. There  is  less  evidence  of  a  corresponding  consciousness  of  truth 
or  agreement,  but  we  "ini^  a  fekir  number  of  references  to  it.  They 
occur  chieflv  wh«i  the  stimulus  is  simple  and  the  process  short  (t.e. 
where  the  reaction  time  is  less  than  two  seconds).  So  far,  then,  as  we 
can  trace  it,  it  t«ids  to  occur  when  the  judgment  of  truth  is  immediate. 
From  the  descriptions  it  would  seem  that  this  type  of  consciousness  is 
less  pronounced  than  the  negative.  The  consciousness  of  affirmation 
resembles  recognition^  while  the  consciousness  of  negation  may  be 
described  as  a  mental  jar. 

V. 

Negatives  of  Denud:   (6)  Series  3.     Terbal  praposUians. 

The  subject  was  informed: 

"Theee  teets  are  similar  to  the  foregoing,  bat  verbal  ^tatemente  will  be  presented. 
No  oatoli  is  ccfttained  in  any  ol  the  statemenlsv  which  shook!  be  considered  in  their 
most  obvious  significance.  But  the  jadgmeni  of  truth  or  £afeehood  shookl  be  a 
considered  one.^ 

The  experiments  were  a  form  of  the  Aiisfragemetkode.  and  the  writer 

would  endorse  the  criticisms  which  have  been  urged  against  it.     So 

would  the  observers,  if  one  may  judge  from  the  remarks  they  let  fall 

at  the  end  of  the  series.    Even  the  most  practised  of  them  constantly 

fell  into  the  'psychologist's  fallacy/  and  as  they  were  skilled  enough 

to  recognise  the  fact  they  became  exasperated  or  disheartened.    But 

this  fault  does  not  impair  the  value  of  the  protocols  so  much  as  it  would 

if  we  had  been  concerned  with  the  complete  phenomenology  of   the 

thought  process.    So  long  as  the  observer  reports  thiU  he  thought  of 

certain  attributes  of  the  subject,  it  does  not  greatly  concern  us  how 

r^  4.u^„«k4.  r.t  4^1.^^     ^  more  urgent  difficulty  was  that  the  material 

ble  to  control  as  the  numbers  had  been.     If  the 

o  be  really  significant  thdr  truth  must  be  in  many 

opinion.     So  while  the  experimenter  considered  that 

]i  were  true  and  fifteen  false,  the  observers  differed. 

e  been  accepted  in  all  cases  save  those  where  the 

»  withdraw  on  second  thoughts.     The  propositions 
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forms,  and  the  usual  precautions 
following,  from  the  second  set, 


"All  plants  bear  flowers.** 
"Some  revolutionaries  are  timid.'* 


were  distributed  over  the  four  logical 
taken  to  prevent  expectation.  The 
are  types  of  the  material  employed: 

"Some  fanatics  effect  reforms.** 

"No  metals  are  liquids.*' 

"No  religion  is  independent  of  faith.*' 

It  seems  convenient  to  classify  the  responses  in  a  form  similar 
to  that  of  Table  I. 

Table 

Judged  correct 


IV. 


Judged  incorrect 


O 
A 
B 
C 
D 
E 


Totols 


M 

N 


1 

s 
a 

4 
6 
4 
1 


18 

1 

4 


Totals 


2B. 

11 


10 

12 

9 

45 

7 
7 

14 


b^  ^ 

2 
2 
0 
0 
2 


-8 


5 

0 
2 
0 
1 
0 


a 

a 
I— I 

3 
2 
2 
1 
5 

13 

2 

7 


Z  P< 

^•5 
10 
12 
10 
11 
6 

49 
13 


16 


u  P< 

0 
0 
0 
2 
0 


-2 
s 

I 

s 

0 
2 
1 
2 

1 


There  is  nothing  to  be  learned  from  these  figures  as  they  stand. 
They  are  widely  different  from  those  of  Table  III  in  the  frequency 
of  immediate  negatives,  and  there  is  no  significant  difference  between 
i^he  affirmatives  and  negatives  of  the  same  table.  It  is  necessary^ 
therefore,  to  take  the  protocols  in  some  detail,  with  the  view  of  dis- 
covering whether  the  specific  consciousness  of  negation  that  appeared 
in  the  mathematical  tests  is  present  here.  And  if  the  immediate 
negatives  are  of  any  value  we  may  take  it  as  proved  that  the  negative 
of  denial  does  not  necessarily  involve  the  prior  formation  of  an  affirma- 
tive judgment.  The  only  interest  that  can  lie  in  the  actual  figures 
of  this  column  is  that  25  per  cent,  is  too  large  a  proportion  to  be  due  to 
accident  or  carelessness  in  introspection.  Taking  now  the  affirmatives, 
the  Mmmediates'  are  typified  by  the  following  examples: 

A,  AU  sciences  are  systematic,  ^* Actual  judgment  was  ^Yes,  or  should  be.* 
(There  was  no  imagery,  but  a  comfortable  feeling  of  agreement,  and  an  internal 
repetition  of  the  stimulus  in  a  tone  of  affirmation.** 

C.    Seme  paifU  smells  strongly,     "No  verbal  or  kinaesthetio  imagery  at  alL 
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Visual  imago  of  a  painted  surface:  can^t  be  sure  whether  I  had  an  cdiactory  image, 

but  actual  smells  seemed  rendered  more  acute.    Response  came  almost  like  feeling." 

E.     All  birds  fly.     (l-O*.)    "Kind  of  *  Of  course  they  do' attitude.    No  imagery." 

In  these  instances  the  reaction  followed  without  any  analysis  of 
the  stimulus,  and  thoe  was  a  definite  consciousness  of  truth,  which 
is  described  in  various  ways.  In  the  majority  of  the  expmments  the 
meaning  of  the  stimulus  has  to  be  developed  before  the  response  is 
given. 

A.  So  nii^iom  is  imdepsmdenl  of  fmOu  ^Thought  ol  Paulsen's  definition  of 
Rriigioii  as  a  oombinatioQ  ol  £aith  and  humility.  A  feeling  ol  prorisional  aooeptanee 
in  kinaesthelic  teiins^asenBeolhoUingovt  band  for  something  which  might  be  hot.** 

C  S«mm  /fiMh'ft  e/fecf  nfimms.  ^The  word  ^fanatirs*  seemed  to  connect  itself 
with  teetotallers.  I  seemed  to  go  through  a  £air  amount  d  reasoning,  but  little  in 
the  way  oi  imagery  or  speech.  ^Xairowneas*  oecmied  in  inner  speech,  with  the 
judgment  that  some  reforms  need  fanatics.*" 

i>.  Somm  imferemces  art  moi  stfUcgistic.  " ^Immediate*  oecmied  at  once.  Tbooght 
ci  the  entJHMn  ol  syilogfictic  inference  contained  in  Bosanqiiet*s  'Logic*  (Tiroal 
image  oi  an  open  book).  Word  *Kant*  occurred.  Conecioos  that  his  mistakeB 
were  d«e  to  his  respect  for  the  syllogism :  aware  that  it  is  ncTer  used,  and  reacted 
with  iBteaee  conscioQsnesB  of  being  right,  a  feeling  ol  exultation  that  I  need  not 
botKer.** 

>'.  ^om*  fmrnoHes  effed  rtforms.  "  Straightway  had  most  hazy  notion  of  reHgioaB 
fanatkg..  F*^>P^  ^  extreme  Tiews.  Then,  not  in  words  but  just  a  feeling,  came  that 
they  wwe  bomsd  to  point  the  way  to  reforms.    Reply  came  with  pleasure.** 

Tli#  following  examjde  is  typical  of  the  few  in  which  the  analysis 
inv^YW  a  process  of  negation : 

Jiv  y^  ^^smimes  otmr  la  England.  *'' Famine*  brought  up  association  'India,* 
wuh  :^trM»  j4  back  of  neck,  indicating  'not  in  England,'  and  an  expansive  feeling 
i'»pi>ii^  yvaier  than  England.*  Then  'potato  famine  in  Ireland*  as  a  single  idea. 
wKh  «tt  u»4^  of  a  Tery  withered  potato.  Then  in  internal  speech  'Ireland  is  not  in 
K^t^iaad.*    TVq»  as  no  more  instances  appeared,  agreed.** 

OiK^  more  we  find  contradictory  reports  as  to  the  consciousness  of 
*dtirttMi5iv»ttv  Some  do  not  mention  it  at  all,  while  others  definitely 
;ie5Wrt  t5*  presence.  So,  too,  in  some  reports  'feeling'  is  mentioned, 
iu  vHMt^  It  is  flatly  denied.  But  there  is  sufficient  evidence  to  show 
t^^)  ibt^c^  »  a  specific  consciousness  of  affirmation  which  is  most  clearly 
ui^AT^vsi  wh<i)  the  reaction  does  not  depend  upon  intellectual  processes. 
>^bt<ijt  analysis  of  the  presented  statement  has  to  take  place  the 
pK!iA-vtK4v^NiJ  process  tends  to  fall  into  the  constructive  form,  in  which 
^W  vli^tiuction  of  affirmation  and  negation  does  not  exist.  When  the 
i^r«iaiiv«  consciousness  is  described  at  all  it  is  styled  'feeling,' 
tW^li  Uus,  as  we  have  seen  before,  needs  further  explanation. 
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We  may  turn  now  to  the  cases  where  the  presented  statement  is 
judged  to  be  incorrect.  The  immediate  judgments  are  typified  by  the 
following  protoc6ls: 

A,  AU  the  Puritans  were  uncultured.  "Feeling  of  drawing  back,  and  then 
in  internal  speech,  *Don*t  know  much  about  the  Puritans,  but  this  seems  too 
sweeping.*    No  conscious  ground  for  denial  except  this." 

B,  Some  rivers  flow  uphill,  "Meaning  conveyed  by  a  not  very  clear  image  of 
a  hill  and  a  river  flowing  half-way  up.  Seemed  to  feel  the  difficulty  it  was  experiencing, 
and  this  carried  the  absurdity  of  the  sentence." 

C,  Some  sheep  have  green  fleeces,  "Some  sort  of  image  of  the  wool  of  a  sheep. 
Fleece  seemed  to  turn  green,  causing  incipient  amusement." 

N,  Some  friendships  are  not  sincere,  "A  feeling  or  sensation  of  warmth:  'friend- 
ship' and  *  sincere'  seemed  to  stand  out  in  a  row  by  themselves,  with  the  other 
words  behind.  Wanted  to  say  *Yes,'  but  the  warm  glow  seemed  to  be  over  me, 
so  that  I  gave  answer  against  my  wilL" 

The  following  are  examples  of  the  mediated  judgments : 

A,  Some  Orangemen  are  not  opposed  to  Home  Rule,  "Image  of  a  procession 
of  lister  Volunteers.  Then  verbally,  'It  is  the  essential  characteristic  of  Orangemen 
to  oppose  Home  Rule.'  Sense  that  the  two  terms  did  not  coincide, — a  kind  of  gap 
between  them." 

B,  AU  ships  have  sails.  "Hasty  glimpse  of  a  ship  in  full  sail,  which  changed 
to  steamer,  which  conveyed  wrongnees.    No  feeling." 

C,  All  birds  fly,  "Very  schematic  image  of  a  bird  with  outstretched  wings, 
like  a  cross.  Formed  judgment  in  inner  speech  'All  birds  have  wings.'  Then  thought 
of  ostrich." 

E,  No  vertebrates  have  wings,  "Very  faint  image  of  spinal  column,  with  ribs 
coming  out     Then  image  of  bird  with  outspread  wings.    Feeling  of  pleasure." 

There  are  fairly  frequent  references  to  feeling,  but  not  so  many 
as  in  the  case  of  the  arithmetical  statements.  The  following  are 
interesting  and  suggestive  examples: 

A,  Some  worms  have  legs,  "Read  twice  before  getting  meaning.  Then  image 
of  worm  wriggling  along  ground.  Then  a  sort  of  negative  feeling — a  strain  at  back 
of  the  head,  I  think — implying  that  it  was  untrue." 

C,  AU  ships  have  sails.  "The  judgment  seemed  to  take  me  by  surprise.  Image 
of  square-rigged  ship  which  seemed  to  stop  me  thinking.  Then  an  image  of  a  sub- 
marine on  the  surface." 

D.  .  Some  sheep  have  green  fleeces,  "Began  to  think  of  species  of  wild  sheep. 
Visual  image  of  a  goat-like  sheep  (ibex).  Came  to  conclusion  that  none  had.  Image 
of  picttu*e  of  a  goat  which  was  green.  Then  a  feeling  or  sense  that  it  looked  ridiculous 
and  reacted." 

It  will  be  observed  that  in  some  cases  the  phrases  used  to  indicate 
the  consciousness  that  the  stimulus-  is  wrong  would  do  equally  well 
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for  thft  Atiirmanve  conacionanesB.  "Intense  satisfaction"  in  the 
r^^'.tion  cannot  oe  >:on?flfiered  as  pecniiaiij  negative  in  character. 
\\>  rind  riere  a  dei'err  or  tie  method  onplovei  The  task  we  desire 
r/)  ^et  IS  ^o  Muiiie  ^rietiier  riie  proportion  presented  is  tme  or  false. 
The  taaK  Trrutn  remis  ro  :3kke  primary  rank  for  the  obsenrer  is  to  answer 
the  .mpiicir  *u«ti«  >n.  ~  la  .t  tr^e  ^  '  ctjrretrriy .  Consequently  any  specific 
conscouanesft  4ia£  oie  pmpoBitioa  is  wznn^  re^ds  to  be  masked  by  the 
«:tinacii>iMtt»flB  'niir  -ne  r^^inoa  :s  r^^r.  T^it  isw  the  judgment 
!«jn:inuinT  "pniia  "u  ?♦*  Airmiin'*^.  iz^«L  :ii'^^*'^fr  ,'C  ti^  cvx^structive 
"''T^i  Tj:*-  -.irt*^  liri-  i^rr  ,kn2j«i  ji  ^tt  «-» ^^  C^  ^J**  ,*fi*f  i^uid.  the 
pn-Duttiiitu  *  >  *  P  ^  n^i^s?  *  ^  .*  ii5<— ;j. — *  *.T\r.  $f:^j*i:iv^.  On  the 
»'':i*-r.  *¥-:*-»>*  Liiju'^si-  •£  ~::.t*  >r:::  l ':^  •:^x*^  r,.>*.'^.  >  s>  P  twadis  to  be 
r^t»ia*.«*»i  ^-.-  5  >  ft'  5  i.:v:  -.n*  "-<»v  -v  .*  V  5-  >i  t  ^nN  ,i  verb*!  transla- 
avu  u  ~j..:>v  .V-  -»:v-  .rv^-^«:  I  >s-*  .w  ^  t  •'  rt  ;it*  otibje  of  X^atives 
H  .\M*.>cr*K -iv .:.  >v;:  -^kA  .1^  %  .  x  ^>ic<^*^^^*  »*  *. ae  concluding  section 
:vc  x«it»\  •♦:;  ~  T,>:  I  --.^  :^  %>«<  'v^  VM*-^  ,i  ^vuit  of  the  experimental 
pcvn.>?tiure.  ^af  4  >."»\'>«^>,  ,x«:vv  0^  ^^-  t-»  i^^w  torm  of  thought.  Here, 
K»^eNt*r.  c  ;s  tivUN;s.  ^  \v  u>  ^^v  •  oi  tiie  method,  which  fails  to 
T^pciHiiicv  "  K*  nv>r*t  v».  t.x  m  ;>  vi\v\>S5!s  bVrtuuately,  a  good  many  of 
tii*  *.H\>ivKvii^  vX5!;».vh:v  ..v.v^  \%  j%  -  ^K*  ^"t  the  normal  and  genuinely 
tw^iiNt!'  vH\vv>5<^  H  tv\t  '  K>  v  ^i  i  us  ct  ^>  striking  as  to  block  the  efficacy 
ot  •a<»  i^tuvtivst  xi^^vi  v«iUvvv  *  N^Nuitiiiieous  judgment.  To  illustrate 
>^-KU    5<  ux\i  1?   ^>   t^v\^  »^  r!K»  uu^truction  I  give  an  example  which 

>.     V^  >^\s\v>^  *»v  ♦*•>'«#»     ''  VtivH  cvjKWttre  of  stimulus  I  could  see  lots  of 
^  '*KH*iK<«  v^^viu  without  any  animals.     Wanted  to  say 

uiuux4iit  ttnuloncy  is  destroyed  by  the  startling 
v\^  So  wt^  tind  that  when  the  statement  is  at 
v^v^  huvt>  a  reaction  which  is  unmistakably 
m^vl^vi  vvf  this  kind  have  been  quoted.  It  would 
wK  ull  {\x^  stimuli  on  the  lines  of  "Some  sheep 
^  MtuviVHphtNi*e  of  absurdity  would  pervade  the 
oi^iv^  would  become  more  and  more  mechanical. 
^»utwuoim»  denials  embedded  in  more  complex 
^^^l  ImjwH  the  most  useful  of  all,  since  they  occur 
V  of  the  exi>erimental  procedure. 

Muhuto  iVWiH^rttion  of  birds  and  flying:  replied  'Yes' 
|»ulliiyg  Uu^k  ftH^Ung*  in  mouth  and  throat.  Image  of 
nu  \a\\\  iUH>ai  not  fly.*** 
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In  spite,  therefore,  of  the  defects  of  the  method  we  have  some 
evidence  of  the  existence  of  a  definite  consciousness  of  negation, 
though  we  cannot  state  how  frequently  it  occurs.  As  in  the  arithmetical 
tests,  it  is  described  in  terms  which  suggest  that  it  is  quasi-emotional 
in  character,  and  it  frequently  contains  kinaesthetic  constituents.  It 
would  seem  that  this  experience  is  not  precisely  the  same  in  all  ^cases. 
Its  exact  constitution  depends  on  factors  which  cannot  be  fully  analysed 
at  present.  The  central  core  is  an  attitude  of  hostility  or,  its  weaker 
form,  mistrust.  The  kinaesthetic  phenomena  can  usually  be  explained 
as  the  remains  of  the  gestures  which  evidence  these  attitudes  in  more 
practical  cases.  The  existence  of  this  conscious  attitude  is  not  neces- 
sarily dependent  upon  analysis  of  the  presented  statement,  and,  con- 
sequently, does  not  demand  that  a  true  judgment  should  be  formed 
before  denjring  the  one  presented.  But  the  occurrence  of  the  conscious- 
ness of  negation  (and  immediate  denial)  is  more  rare  when  the  stimulus 
is  verbal  than  when  it  is  numerical.  Why  this  should  be  so  is  discussed 
in  the  concluding  section. 

VI. 

Negatives  of  Denial :  (c)  Series  5.    To  judge  the  correctness  of  a  picture. 

The  subject  was  instructed  as  follows: 

"Tou  are  to  say  whether  these  pictures  are  right  or  wrong.  You  are  to  ignore 
bad  workmanship.  Errors  will  be  definite  misrepresentations  of  some  important 
fact." 

The  ten  pictures  used  were  sketched  in  water  colour  on  cards. 
The  subjects  were  an  oak-tree,  a  giraffe  with  a  cock's  head,  a  ship 
with  masts  and  fimnel  raking  towards  the  bows  and  flags  streaming  in 
opposite  directions  while  the  smoke  ascended  vertically,  an  axe,  a 
cottage,  a  cutter-rigged  yacht,  a  horse  without  hind-legs,  a  jug  with 
an  inverted  handle,  a  fish,  and  a  cat  with  a  black  face  with  its  body 
striped  blue  and  red.  These  were  exposed  in  a  tachistoscope  for 
a  quarter  of  a  second.  There  seemed  little  to  choose  between  this 
and  a  continued  exposure,  but  on  the  whole  the  writer  thought  it  better 
to  remove  as  far  as  possible  the  chance  of  subsequent  analysis  or  judg- 
ment, thus  reducing  the  introspective  task  to  the  slightest.  This  form 
of  experiment  was  contemplated  at  the  outset  of  the  enquiry  and  then 
laid  aside.  The  results  of  the  other  series  pointed  to  the  necessity  of 
simple  and  striking  material  such  as  this,  but  it  was  then  too  late  to 
make  a  series  of  the  same  length  as  the  others.    The  pictures  had  to 
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which  have  been  styled  Negatives  of  Construction  and  Negatives  of 
Denial  are  psychologically  quite  distinct.  It  may  be  objected  that 
the  evidence  is  rather  artificial,  inasmuch  as  this  distinction  was 
dependent  on  the  instruction,  so  that  we  obtained  nothing  more  from 
the  experiments  than  was  originally  put  in  by  the  experimenter.  This 
objection  will  not  hold,  for,  as  we  have  seen,  the  observers  sometimes 
break  away  from  the  instruction  into  processes  which  are  not  of  the 
type  sought  in  that  particular  series.  But  these  spontaneous  processes 
nevertheless  fall  into  these  main  types,  and  show  the  same  characteristics 
as  those  most  evidently  dependent  on  the  instruction.  Thus  we  have 
seen  that  a  constructive  judgment  may  contain  a  denial  as  part  of  the 
whole  process,  while  in  many  cases  the  process  takes  the  constructive 
form  when  the  instruction  is  directed  towards  denial.  These  cases 
are  sufficient  to  show  that  the  difference  found  between  the  two  types 
is  not  merely  the  consequence  of  the  experimental  procedure,  but  is 
a  real  difference  in  mental  activity.  While  it  is  true  that  in  the  majority 
of  our  examples  the  type  is  determined  by  the  methods  adopted,  this 
is  only  because  the  methods  are  conformable  to  existing  differences. 

Summarising  the  results  obtained  in  Sections  2  and  3,  we  see  that 
the  Negative  of  Construction  differs  from  the  corresponding  affirmative 
type  in  verbal  expression  only.  For  logical  theory  verbal  propositions 
may  require  to  be  divided  into  affirmative  and  negative,  but  there  is 
no  psychological  difference  between  the  judgments  underlying  them. 
Whether  the  resulting  proposition  is  to  be  affirmative  or  negative,  the 
course  of  the  judgment  is  the  same.  It  is  determined  throughout 
by  the  thinker's  purpose.  If  this  demands  that  the  last  moment 
should  be  an  association  by  contrast,  there  is  still  nothing  essentially 
negative  about  the  process,  especially  if  we  hold  that  association 
by  contrast  is  (in  most  cases  at  least)  reducible  to  contiguity. 
But  if  it  is  admitted  that  the  experiments  give  no  reason  for 
distinguishing  constructive  judgments  as  affirmative  and  negative, 
it  may  still  be  questioned  whether  this  result  is  due  to  a  failure  in  the 
method,  or  whether  it  is  true  of  normal  processes.  The  writer  would 
maintain  that  the  method  reproduces  as  exactly  as  possible  the  actual 
course  of  judgment.  For  all  thought  is  controlled  by  previous  thought, 
in  every  case  the  thinker  has  some  purpose  in  view,  and  so  every 
judgment  is  a  mental  construction  designed  to  meet  the  demands  of 
the  moment.  In  our  experiments  this  control  is  replaced  by  the 
'task,'  and  though  the  latter  is  in  some  measure  necessarily  artificial, 
yet  we  have  a  sufficiently  close  approximation  to  the  thought  process 
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hostility  in  face  of  the  unexpected.  The  corresponding  consciousness 
of  agreement  is  less  marked,  but  it  exists,  and,  like  negation,  may 
include  kinaesthetic  elements,  such  as  a  ''  mental  nodding  of  the  head." 
Of  these  points  there  seems  to  be  no  doubt.  We  conclude,  then,  that 
the  consciousness  of  negation  is  a  complex  attitude,  including  emotion 
and  sensorial  factors,  and  that  it  is  found  only  in  the  case  of  denial. 

Mental  behaviour  is  secondary  to  practical  bodily  action.  Not 
only  does  it  develop  later  in  time,  it  also  develops  imder  the  stress 
of  practical  needs.  In  its  most  highly  developed  forms  it  still  tends 
to  show  evidences  of  its  origin,  and  in  animal  behaviour  we  may  find 
many  of  the  phenomena  which  characterise  the  intellectual  sentiments. 
So  we  may  find  the  original  denial  in  such  examples  as  that  of  the  dog 
robbed  of  a  bone.  Hostile  action  in  resistance  to  interference  is  the 
most  definite  form  of  denial  that  can  be  found.  In  other  cases  this 
breaks  down  into  the  mere  attitude  of  hostility,  or  of  mistrustful 
caution.  Here  the  action  is  only  incipient,  the  muscles  are  partially 
innervated  and  the  concomitant  emotions  are  aroused,  though,  perhaps, 
in  weaker  form.  The  emotion  and  kinaesthesis  together  make  up  a 
very  definite  and  intense  experience.  Now,  the  protocols  we  have 
dealt  with  suggest  that  the  consciousness  of  negation  is  the  weakened 
form  of  this  attitude.  Ey  for  example,  speaks'  more  than  once  of 
"indignation"  in  denying  a  statement,  2)  of  "a  feeling  as  if  brushing 
the  whole  thing  aside,"  and  the  note  of  a  casual  introspection  of  my 
own  illustrates  the  same  point.  While  thinking  of  the  nature  of  thought 
'processes  I  wrote  the  words,  "They  are  in  no  respect  like  logic,"  and 
at  once  made  an  introspective  note  of  the  process  immediately  preceding 
the  writing.  It  consisted  of  an  "auditory  image  of  the  word  *  logic,' 
a  visual  image  of  a  grey  amorphous  background  on  which  was  printed 
in  white  letters  log,  and  an  experience  of  strain  in  the  back  of  the 
neck,  whether  sensational  or  imaginal  I  cannot  say."  I  find  that  in 
my  own  case  this  strain  is  a  fairly  regtdar  accompaniment  of  negation, 
and  it  appears  also  in  some  of  the  protocols  quoted.  Now  the  same 
experience  occurs  in  the  attitude  of  'taking  guard,'  and  consequently 
it  IB  at  least  possible  that  the  consciousness  of  negation  here  includes 
part  of  a  combative  attitude.  In  other  cases  we  have  references  to 
*  contempt'  and  'absurdity'  which  are  more  difficult  to  derive.  But 
even  these  emotional  attitudes  in  extreme  cases  include  hostility,  and 
there  is  always  the  appropriate  gesture  with  its  accompanying  kinaes- 
thesis. Taking  all  these  facts  into  account,  remembering,  too,  the 
intense  anger  which  may  be  aroused  when  we  hear  a  statement  that  is, 
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in  our  ojHnioa,  outrageously  &l8e,  it  is  not  too  fanciful  to  see  in  this 
consciouflneBS  of  negation  the  degenerate  vestiges  of  that  piimitive, 
yet  final,  form  of  negation,  the  argumentum  ad  bacuLum,  The  outward 
expression  is  largely  lost,  and  there  remains  only  a  flicker  of  emotion 
and  kinaesthesis.    But  in  essence  it  seems  the  same. 

It  may  be  open  to  question  whether  this  process  of  negation  is 
properly  to  be  called  a  judgment.  This  is  in  any  case  a  question  of 
quite  secondary  importance.  The  process  exists  and  has  to  be  dealt 
with :  the  question  where  it  is  to  go  in  any  scheme  of  classification  is 
interesting  but  not  urgent.  We  know  the  difficulties  met  with  in  the 
search  for  a  psychological  definition  of  judgmoit,  but  they  have  not 
greatly  hindered  the  study  of  the  thought  processes.  So  it  seems 
sufficient  to  say  that  this  process  of  negation  is  as  much  a  judgment 
as  any  other;  it  is  a  highly  self-contained  process  commoicing  with 
the  apprehension  of  the  stimulus  and  proceeding,  possibly  through 
the  mediation  of  analysis,  to  its  final  term, — the  consciousness  of 
negation. 

The  consciousness  of  negation  may  be  considered  from  another 
point  of  view.  It  is  emotional  in  character,  and  emotion  is  correlated 
•A/UK  fka  A v*>;f anient  or  disturbance  of  some  interest  or  'set.'  The 
otocols  shows  that  it  is  here  a  question  of  disturbance, 
as  of  negation  arises  through  the  interruption  of  a  mental 
termiued  by  the  organised  system  of  knowledge  of  the 
timuIuB  is  apprehended  serially,  the  first  term  arouses 
mcies  of  a  general  character,  or  a  sub-excitement  of 
Itions.  If  the  rest  of  the  stimulus  \a  consonant  with 
9,  we  have  what  one  observer  calls  "a  comfortable 
ment,"  or  "a  mental  nodding  of  the  head."  But  if 
ins  coimter  to  this  set,  the  shock  arouses  emotion,  and 
\y  review  of  our  positive  knowledge.  We  are  simply 
ect  as  thwarting  our  prejudices.  The  more  completely 
nental  systems  are,  the  more  readily  is  our  emotion 
radiction.  Here  we  find  the  reason  for  the  difference 
m  of  immediate  negatives  in  Tables  III  and  IV.  No 
completely  organised  as  that  of  elementary  arithmetic, 
al  we  employed  was  homogeneous  throughout.  But 
ositions  cover  a  large  number  of  spheres,  which  cannot 
to  every  observer.  We  obtain  immediate  judgments, 
ly  a  few  cases,  where  the  observer's  system  of  ideas  is 
lough  not  necessarily  correct. 
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In  other  cases  (in  which  the  thinker  is  not,  as  it  were,  so  personally 
concerned)  analysis  of  the  stimulus  is  demanded,  and  possibly  a  review 
of  his  knowledge  on  the  subject.  The  mental  set  is  incomplete  and 
needs  hardening  by  conscious  processes.  This  form  of  negation  ends 
in  one  of  two  ways.  The  conscious  reinstatement  of  thought  contents 
may  be  sufficient  to  constitute  a  set,  in  which  case  the  denial  occurs 
in  a  way  closely  similar  to  the  immediate  response.  If,  on  the  other 
hand,  knowledge  \&  relatively  incomplete,  a  new  constructive  judgment 
is  formed.  Thus,  confronted  by  the  proposition  S  is  P,  the  subject 
analyses  his  knowledge  of  S  and  forms  the  judgment  Sis  X,  and  therefore 
non-Py  and  answers  "No."  But  for  him  "No**  is  not  a  denial,  but 
a  verbal  translation  of  his  judgment  S  is  non-P,  the  translation  being 
made  imder  the  control  of  the  experimenter's  instruction.  In  these 
cases  the  process  reverts  to  the  constructive  type  and  the  consciousness 
of  negation  vanishes.  We  have  already  noticed  the  complementary 
case  in  which  a  denial  occurs  within  a  constructive  process.  The  stimulus 
is  here  internal,  being  a  construction  depending  upon  a  partial  and 
incomplete  mental  system,  but  the  psychological  character  of  the 
negation  is  the  same  as  if  the  stimulus  had  been  presented  by  another 
person. 

From  the  above  analysis  it  is  evident  that  the  two  forms  of  negation 
cannot  be  reduced  to  one.  For  the  purposes  of  logical  theory  it  may  be 
necessary  to  take  the  propositions  "S  is  not  P"  and  "It  is  false  that 
S  is  P"  as  equivalent,  but  psychologically  the  judgments  expressed 
by  those  schemata  are  quite  distinct.  And  it  must  be  remembered 
that  the  verbal  form  of  the  proposition  affords  little  clue  to  the  nature 
of  the  judgment,  since  the  purpose  of  communication  is,  as  we  have 
seen  in  the  protocols,  something  over  and  above  the  actual  judgment. 
In  normal  thought  the  two  forms  are  inextricably  woven,  but  they 
remain  different.  The  consciousness  of  negation  arises  only  in  face  of 
a  challenge:  the  constructive  judgment  knows  nothing  of  affirmation 
or  negation, — it  is  construction  and  nothing  more. 


(Manuscript  received  16  Seftember  1915.) 
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quite  a  j'kNjje  **^t*.  5-'v-?t:i-;  --^  7-»  .'-^^  r  T^^xJi-r^irr  tn^^nks  ie  can 
maixit;iiii  :'  tiiar  nu  rur^aer  'ts-**':  *■  .•■c'^-ai  -•  ^  i^ix*?;  .s^  3»e"ees6arr.  and 
vii^  that  mv  *re\tew  -j*!  v::>uul  ".i'r*;r>*>    s-  rr^ki.!"   rr^*-'*'uar  tu  the  main 

1^^^  A*  to  the  *u:iL3iiirv  oi  yz^  p^^^•^:a'*i»'l^c:fc^  -jv^cMrio-  which  fce 
regards  a*  coiicIuj?ive.  I  w\I  vt^nrx-^?  ^r  rh.:^  5Cu.n;  ja  :(il*'  two  remarks. 

[a)  This  sumuiiiry.  jb^  :t  ^tanvfs.  rvmi-:»i:>  one  :t  certain  exciting 
trial*  iu  which  the  oirca'-tiLsrantidL  evtiience  ij^i.':^  tie  pnsoaer  appears 
K^  be  overwhelmiuii:.  when  lo!  ari  u  <*»  *j<  fv^cticc£i:.7;£  rhar  alone  suffices 
tv^  vtii^p>ate  it  alL  If  black  venly  w?  a  rotjinve  ^ctiry  it  niay  account  for 
the  fact??^  marshalled  to  prove  it;  but  there  i^  oce  strnple  consideration 
that  mihtates  a^ust  this  assumption,  even  if  it  does  not  completely 

^  H^  ^*7  57. 
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overthrow  it.  Experience  cannot  begin  with  negation  and  vision  cannot 
begin  with  black.  This  Hering  fully  admits :  "  the  sensations  of  white 
and  black/'  he  says,  "both  aUke  are  due  to  the  influence  of  objective 
light,  only  with  this  difference  that  the  white  sensation  [sic]  is  developed 
under  the  direct,  hut  the  black  under  the  indirect,  influence  of  the  light- 
stimulus^. ^^ 

How  Hering  explains  this  indirect  action  of  Ught  I  shall  refer  to 
later  on.  Meanwhile  that  he  allows  the  sensation  of  black  to  presuppose 
that  of  light  is  enough  for  the  present.  The  sensory  character  of  black 
is  allowed  to  be  so  far  unique.  This  point  is,  in  my  opinion,  essential 
to  the  case  for  the  negative  quaUty  of  black;  and  though  it  may  not 
be  sufficient  alone,  as  I  have  already  said,  the  case  would  be  hopeless 
without  it.  Positive  sensations,  I  have  argued  (p.  409),  can  occur  in 
any  order;  not  so  negative.  Among  these,  then,  prima  facie,  at  all 
events  is  the  place  of  black.  Professor  Titchener,  however,  soon 
disposes  of  this  crucial  point  to  his  own  satisfaction,  so  -that  '  further 
argument,'  he  thinks,  is  needless.  Unfortunately  he  has,  I  fear,  been 
misled  by  my  final  summary  (p.  426),  where  blue  and  green — selected 
for  quite  other  reasons — happen  to  be  cited  as  being — unUke  white  and 
black — ^independent  of  the  order  of  presentation.  At  any  rate  he 
supposes  that  I  am  *  speaking  genetically'  and  so  far  'speculatively.' 
He  therefore  thinks  it  pertinent  to  reply:  "Blue,  I  take  it,  appeared 
earUer  than  green;  and  black  and  white  appeared  together"  (p.  119). 
Genetically  they  did,  no  doubt :  a  fish  that  can  see  light  does  not  have 
to  wait  for  further  differentiation  of  its  Ught-sense  before  it  can  see 
black  as  it  must  do  before  it  can  see  colours.  All  that  is  needed  is 
the  cessation  of  the  objective  Ught.  My  point,  in  short,  is  the  obvious 
one  that  the  experience  of  darkness  presupposes  the  experience  of  Ught 
and  answers  to  its  absence.  This  and  this  only  is  the  'alibi'  that  bids 
fair  to  save  black  from  all  its  troubles.  So  completely  does  Professor 
Titchener  miss  my  point  that  he  says:  "Ward  too  assumes  that  the 
primitive  sensation  of  sight  consists  of  a  *Ught'  which  ranges  from 
complete  darkness  to  dazzUng  brightness."  What  I  actually  said  was 
"consists  of  the  single  quaUty  we  call  *Ught,'  a  quaUty  which  ranges 
in  intensity  from  the  zero  of  complete  darkness,  etc. "  (p.  408). 

(6)     "  There  is  no  ground  for  separating  the  blacks  from  the  darks," 

Professor  Titchener  says  in  bringing  his  brief  summary  to  a  conclusion. 

It  is  this  statement  that  leads  me  to  my  second  remark.    It  would  be 

strange  that  two  terms  should  exist  and  have  their  equivalents  in  so 

^  Zur  Lehre  vom  LicJUsinn,  S.  A.  1874,  p.  61.    Italics  mine. 
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many  languages^  if  all  the  world  were,  like  Professor  Titchener,  unable 
*to  distinguish  between  "complete  darkness"  and  black.'  The  per- 
ception of  such  darkness  implies  *an  unUt  space' — a  dark-field,  the 
perception  of  black  on  the  other  hand,  is  possible  in  a  light-field. 
According  to  Hering,  in  fact,  who  also  originally  identified  black  and 
dark,  the  deepest  black  is  possible  only  there,  the  darkness  of  an  unlit 
space  not  being  completely  black^.  Further,  Hering  now  recognises 
various  *  darks,'  regarding  blue  and  green  as  having  each  an  Eigen- 
dunkdn,  but,  unUke  Professor  Titchener  (p.  113),  he  recognises  only 
one  proper  black — an  ideal  to  which  the  nearest  approach  is  made  by 
contrast  in  the  light-field^. 

The  language  of  everyday  Ufe  agrees  with  this.  For  it  there  are 
various  darks,  always  implying  *  shade,'  i.e.  either  diminished  luminosity 
or  diminished  illumination ;  but  there  is  only  one  true  black,  predicated 
not  of  colours  but  of  things  or  forms  as  their  colour.  This  black,  Uke 
Bering's,  is  only  perceptible  in  the  Ught-field.  This  fact,  viz.  that  there 
are  occasions  in  which  it  is  appropriate  to  speak  of  dark  and  others 
in  which  it  is  only  appropriate  to  speak  of  black,  is  really  the  mainstay 
of  Hering  and  his  school.  If  then  black  never  appeared  in  the  light- 
field  their  case  would  be  desperate*.  It  is  certain  that  we  never  perceive 
form  without  content,  nor  visible  form  without  some  colour.  In  this 
respect  black  is  on  a  par  with  the  rest.  For  all  that  it  does  not  certainly 
follow  but  black  itself  is  a  positive  sensation;  though  a  *  body-colour,' 
i.e.  a  secondary  quaUty  in  the  epistemological  sense,  we  must  allow  it 
to  be.  Blackness  and  darkness  are  then  jmma  facie  distinct.  In  the 
last  resort  possibly  one  may  be  resolved  into  the  other;  but  it  will 
make  all  the  difference  which.  If  *  black'  can  be  resolved  into  *dark' 
it  will,  I  repeat,  be  diflScult  to  prove  that  it  is  a  colour.  Even  if  'dark' 
be  resolved  into  an  approximation  to  black,  there  is  still  much  to  do. 

How  on  this  supposition  is  the  question  to  be  settled?  By  direct 
appeal  to  psychological  observation.  Professor  Titchener  thinks.  This, 
I  believe,  will  go  a  long  way  towards  establishing  the  privative  character 

1  Cf.  Lichtsinn,  p.  63. 

*  Cf.  Lichtsinn,  §  24  and  "Gnindziige  der  Lehre  vom  Lichtsinn,"  Qraeft-Saemiach 
Handbvchf  m  (1906),  pp.  60  f.    This  change  of  view  is  due  to  his  theory  of  *  specific  bright- 


*  I  may  be  allowed  here  to  repeat  from  my  original  article  two  quotations  from 
V.  Kries :  (a)  **The  unbiassed  will  always  be  inclined... [when  the  eyes  are  closed]  to  speak 
of  a  cessation  of  seeing,  an  absence  of  sensation  (Nichtempfinden),"  On  the  other  hand, 
(6)  *' unbiassed  introspection  will  never  allow  black  to  count  as  a  lower  degree  of  intensity 
of  the  sensation  of  white"  (p.  411). 
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of  the  darkness  which  befalls  all  colours  alike ;  but  does  direct  observa- 
tion disprove  the  positive  character  of  black?  Black,  we  say,  may 
answer  to  a  portion  of  the  Ught-field  that  is  devoid  of  light.  But  we 
have  to  allow  that  at  any  rate  form  is  just  as  readily  perceived  when  it 
is  black  on  a  white  ground  as  it  is  when  white  on  a  black  one.  Where- 
upon the  attempt  is  made  to  turn  the  tables  upon  us.  We  have  pressed 
the  logical  difference  between  privation  and  negation  ^ :  the  retort  is  to 
insist  on  that  between  negative  and  opposite.  Black  is  not  negative 
and  therefore  not  privative:  it  is  the  opposite  of  white.  Black  and 
white  are  related  much  as  land  and  water,  island  and  lake.  Very  well, 
we  rejoin,  then  they  must  be  equally  independent  and  black  must  have 
a  positive  stimulus  and  one  as  easily  assigned  as  is  that  of  white. 

(ii)  To  this  demand,  however,  as  I  have  already  mentioned.  Pro- 
fessor Titchener  demurs :  it  raises  an  issue  that  is,  he  holds,  irrelevant 
to  psychology.  And  he  imagines  that  he  has  Hering's  support  in  so 
restricting  our  question  to  the  strictly  psychological  domain  and 
abjuring  all  physiological  incursions.  But  if  physiologists  who  abjure 
psychology  make  statements  that  are  psychologically  barbarous  or  an 
affront  to  common  sense,  have  we  no  right  to  intervene  ?  As  a  matter 
of  fact  their  avowed  standpoint  is  psychophysical,  or  rather  physico- 
psychical:  psychology,  as  Professor  Titchener,  I  beUeve,  conceives  it, 
they  repudiate  altogether^.  But  whether  psychical  facts  are  to  be 
dubbed  phenomenal  or  epiphenomenal  our  right  to  ask  questions  is 
surely  indisputable.  As  to  the  particular  question  I  have  raised — its 
relevancy  is  admitted  by  everyone  of  the  physiologists  concerned. 
They  begin  by  lajdng  down  psychophysical  principles  to  which  they 
appeal  *.  To  every  psychosis  there  is  a  causal  or  at  least  a  corresponding 
neurosis,  is  the  chief  of  these.  We  ask  them  for  the  neurosis  answering 
to  black.  For  all  other  visual  sensations  the  physical  stimulus  is 
obvious — aetherial  vibrations  of  some  kind;  but  there  is  such  direct 
stimulus  for  dark  or  black.  If  there  is  a  stimulus  at  all  it  must  be  an 
internal  state  or  change  of  some  sort  in  the  visual  apparatus  itself, 
retinal  or  central  or  both.  So  far  all  seem  to  be  agreed,  but  as  to  the 
nature  of  this  state  or  change  there  are  two  radically  different  views, 
that  of  Helmholtz — the  resting  state  of  the  organ ;  and  that  of  Hering 

*  "Privation,  so  far  as  consciousness  is  concerned,  is  nothing  else  than  absence," 
Professor  Titchener  maintains.  The  relevance  to  our  question  of  the  paragraph  in  which 
this  dictum  occurs  I  have  failed  to  see  and  am  uncertain  therefore  with  what  limitations, 
if  any,  this  striking  deliverance  is  to  be  understood. 

■  Cf.  Hering,  Lichtsinn,  p.  2. 

•  Cf.  Hering,  Maoh.  v.  Kries,  G.  E.  Muller. 
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— a  restorative  or  assimilative  process  within  it.  The  first  will  not 
account  for  a  specific  sensation,  the  second  might,  if  it  were  not  wholly 
problematic  and  inherently  improbable. 

It  was  against  Helmholtz's  view — that  the  resting  state  of  the  organ 
yields  an  actual  sensation — that  I  urged  the  analogy  between  darkness  and 
silence^.  This  Professor  Titchener  oddly  enough  takes  to  be  argument 
on  which  I  chiefly  rely  and  he  devotes  to  it  much  more  space  than  I  did  : 
he  even  seems  to  have  made  a  number  of  experiments  to  dispose  of  it. 
But  I  have  reluctantly  to  confess  that  the  drift  of  much  of  what  he  has 
said  is  beyond  me ;  I  will  however  try  to  deal  with  some  of  his  points. 

(1)  In  a  note  (p.  410)  I  had  spoken  of  *a  silence  that  could  be 
heard,'  and  my  critic  is  at  pains  to  show  that  the  proper  expression 
would  have  been  *a  silence  that  could  be  felt.'  My  remark  obviously 
was  not  concerned  with  sensations  at  all,  and  therefore  not  with  the 
various  organic,  kinaesthetic  or  other  sensations  that  may  under  certain 
circumstances  accompany  the  cessation  of  sound.  What  may  be  feU 
seems  nothing  to  the  point.  All  sorts  of  changes,  sensory  and  emotional, 
all  sorts  of  associations  may  accompany  the  cessation  of  light  but  nobody 
has  argued  that  these  help  in  the  remotest  degree  to  determine  the 
sensory  character  of  black.  Similar  concomitants  seem  as  foreign  to 
the  like  question  in  the  case  of  silence.  Macaulay  ridiculed  those  who 
defended  Charles  I  against  the  charge  of  being  a  bad  king  by  proving 
that  he  was  a  good  husband  and  a  good  father,  a  perfect  gentleman,  and 
so  on.  I  should  not  like  to  say  that  my  colleague  at  Cornell  displays 
a  similar  ignoratio  denchi,  I  prefer  to  say  that,  with  one  exception*, 
I  fail  to  see  how  his  experiments  and  observations  bear  upon  my  point. 

(2)  My  point  was  this:  the  cases  in  which  we  might  refer  to  the 
cessation  of  sound  as  audible  are — ^like  *the  silence  in  heaven  for  the 
space  of  half-an-hour ' — cases  of  perception,  where  "  consciousness,  when 

*  Urged  long  before  by  Fick,  as  Professor  Titchener  reminds  me.  I  knew  that  well 
enough  and  I  have  twice  referred  to  Fick.  To  the  article  in  Hermann^s  HantBmek  I  shonld 
have  referred  too,  had  it  been  mentioned  by  Stompf,  with  whose  endeavour  to  disprove 
the  analogy  I  was  immediately  concerned. 

*  The  observation  that  'entotic  phenomena*  bar  the  way  to  'the  realisation  of  an 
auditory  blank  even  in  an  objectively  quiet  place*  (p.  115).  To  this  there  is  the  parallel 
of  the  entoptic  phenomena  (Helmholtx^s  BigenlicMt)  in  the  case  of  objective  daiknees. 
The  absolute  ideal  is  unattainable  either  way.  But  at  aU  events  the  blank  in  both  cases 
is  complete  enough,  as  Fechner  said  (/m  SacMen  (Ur  Ps^cMophfsik,  p.  127),  to  put  an  end 
to  the  paradox  that  silence  or  blackness,  if  it  were  absolute,  would,  as  such,  yield  us  any 
positive  sensation. 
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there  is  nothing  to  hear,  may  still  be  auditory,"  as  Professor  Titchener 
himself  has  said  (p.  116  ^n.).  But  darkness  and  black  in  vision  seem 
analogous  to  silence  and  pauses  in  sound,  why  then  should  the  absence 
of  positive  sensation,  generally  conceded  in  the  latter  case,  be  dis- 
allowed in  the  former?  This  question,  I  feel.  Professor  Titchener  has 
not  directly  faced.  Although  he  admits  *  my  ejBEort  to  distinguish  between 
sensation  and  perception  to  be  wholly  justified'  in  itself  (p.  120  «.)  he 
dismisses  it  here  as  'only  a  Podsnappian  flourish'  (p.  115 fin.),  because 
it  ignores  *  the  various  organic  stimuli,'  etc.,  that  may  be  also  in  play. 
For  lack  of  understanding,  it  may  be,  I  am  unable  at  present  to  concede 
this. 

(3)  Whereas  sight  is  now  preeminently  the  spatial  sense,  hearing 
is  preeminently  the  temporal  one,  and  as  pauses  therefore  are  for  hearing 
(perceptually)  auditory  blanks  so,  I  have  contended,  black  may  be 
regarded  as,  for  sight,  (perceptually)  a  visual  blank.  In  illustration 
I  referred  to  the  parallel  drawn  by  Preyer  between  the  use  of  black  in 
painting  and  the  use  of  pauses  in  music,  and  again  to  the  parallel  drawn 
by  Mach  and  v.  Ehrenfals  between  *  time-shapes'  and  space-shapes 
(OesiaUqiuditdten),  As  to  the  former.  Professor  Titchener  complains 
that  it  is  *  unhappily  worded':  I  agree.  However  the  analogy,  I  am 
disposed  to  think,  still  holds  good^.  Chiaroscuro  in  painting  answers 
to  the  crescendos  and  diminuendos  of  music  and  the  Umit  of  blackness 
in  the  one  seems  on  a  par  with  that  of  stiUness  in  the  other. 

Anyhow  the  parallel  between  time-shapes  and  space-shapes  is  more 
instructive  and  Professor  Titchener's  criticism  less  effective.  He 
begins  by  pointing  out  that  according  to  Mach  "there  is  a  pecuUar, 
specific  time-sensation,^^  No  doubt,  'according  to  Mach';  and  there 
is  a  pecuUar,  specific  space-sensation  too,  for  that  matter.  But 
much  as  we  owe  to  Mach,  few,  I  imagine,  would  say  that  in 
elucidating  the  distinction  between  sensation  and  perception  he  has 
helped  us  at  all.  Yet  Professor  Titchener  thinks  otherwise;  and 
accordingly  he  tries  to  refute  me  by  further  testimony  from  an 
authority  to  whom  he  supposes  I  had  myself  appealed.  But  no: 
shape  quaUties,  temporal  and  spatial  relations  are  not  for  me  sensations 
but  'objects  of  a  higher  order,'  as  Meinong  called  them.  It  is  useless, 
then,  for  Professor  Titchener  to  turn  upon  me  by  saying  that  "the 
alternation  of  sound  and  silence  is  for  Mach  an  alternation,  not  of  sound 


^  Against  Professor  Titchener's  dicium  that  *  black  is  not  indlBpensable  to  the  painter's 
palette/  I  may  set  Leonardo  da  Vinci's  that  it  is. 
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and  nothing,  but  rather,  of  sound-time  and  of  pure  (sensory)  time; 
the  *  blank'  interval  has  a  specific  time  content."  I  never  imagined 
that  the  blanks  whether  in  sight  or  sound  were  absolutely  nothing  at 
.  all.  They  are  perceived  as  forms  and  admit  of  measurement.  An 
absolute  blank  for  consciousness  is  clearly  impossible:  some  specific 
time  content  there  must  be  whenever  we  are  aware  of  silence  but  that 
does  not  prevent  silence  itself  being  an  auditory  blank. 

Against  Hering,  however,  to  urge  the  analogy  between  silence  and 
darkness  would  be  wasted  labour  till  his  arguments  for  the  positive 
character  of  black,  based  on  the  facts  of  Ught-induction  and  contrast, 
had  been  met.  My  attempt  to  deal  with  these  (pp.  413  f.).  Professor 
Titchener  has  found  *  very  puzzling.'  I  do  not  think  the  fault  is  alto- 
gether his,  and  I  must  now  try,  while  correcting  some  of  his  misappre- 
hensions, to  make  my  own  meaning  clearer. 

Really  the  first  point  was  to  fix  the  meaning  of  contrast,  but  I  left 
it  till  almost  the  last  (p.  414  med,).  "To  call  a  diiBEerence  of  intensity 
*a  contrast,'"  says  Professor  Titchener,  ** simply  begs  the  question." 
I  prefer  to  say  that  it  confounds  two  quite  distinct  things — a  mere 
difference  which  may  exist  without  comparison  and  a  *  contrast'  which 
cannot.  When  two  intensities  differ,  it  is  possible  to  compare  them, 
and  if  they  differ  greatly,  to  contrast  them,  as  we  constantly  contrast 
extreme  differences  of  degree  of  all  sorts — e.g,  great  and  small  in  respect 
of  size,  rich  and  poor  in  respect  of  wealth,  weak  and  strong  in  respect  of 
strength,  &c.  But  to  assume  that  'contrast'  is  given  then  and  there, 
whenever  two  intensities  are  both  positive  and  of  opposite  quaUty  is, 
I  maintain,  equally  to  beg  the  question ;  or  rather  it  is  again  to  confound 
two  entirely  different  things — opposition  or  antagonism — which  can 
exist  without  comparison  and  'contrast'  which  cannot.  Yet  that  is 
the  assimiption  which  Hering  makes.  But  contrast,  as  such,  does  not 
imply  opposition.  As  the  common  use  of  the  algebraic  symbols  +  and 
—  shews,  opposition  is  disclosed  by  neutraUsation  or  counteraction. 
It  is  to  this  fact  that  Hering  appeals  in  ranging  red  and  green,  yellow 
and  blue  as  Gegenfarben — a  criterion  which  fails  in  the  case  of  white 
and  black.  Contrast,  I  have  said,  is  primarily  a  psychological  concept, 
and  strictly  speaking — I  will  venture  to  add — its  domain  is  always  that 
of  a  Unear  scale  of  some  sort.  The  zero  point  of  this  may  be  one  of 
the  extremes,  as  seems  to  be  the  case  with  black  and  white ;  or  it  may 
lie  midway  between  them  as  in  the  case  of  red  and  green. 

Deferring  for  the  present  the  appUcation  of  all  this  to  the  case  of 
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sounds  I  come  now  to  the  fact  (or  hypothesis)^  of  'negative  induction' 
as  a  physiological  process  accounting  for  the  familiar  darkening  of  the 
gray  strip  on  a  white  ground.  That  there  is  no  analogous  process 
between  a  louder  and  a  fainter  sound  I  was  well  aware.  But  if  darkness  • 
is  negative,  a  'negative'  process  which  renders  a  given  gray  darker 
surely  does  not  thereby  tend  to  prove  that  darkness  is  positive.  What 
was  dark — the  so-called  Augenschtoarz — being  matched  to  a  body- 
colour  appears,  when  contrasted  with  white,  to  be  darker  still.  How- 
ever produced  the  one  psychological  result  is  just  this  increased  dark- 
ness. 

"Leaving  physiological  differences  ctside,^^  I  then  continued,  "  we  can 
at  least  imagine  a  parallel  in  the  case  of  sound,  which  would  hold  good 
psychologically  at  all  events.  Suppose  we  hear  a  loud  sound  of  constant 
intensity  and  quality,  and  simultaneously  a  much  fainter  one  of  different 
quaUty^.  Let  the  intensity  of  the  latter  steadily  diminish  and  the 
contrast  in  intensity  between  the  two  sounds  will  steadily  increase; 
and  there  is  a  priori  no  reason  why  we  should  not  attribute  this  growing 
contrast  to  the  increasing  stillness  of  the  waning  sound"  (p.  413).  But 
my  critic  sees  no  parallel:  "the  gray  on  the  white  ground  does  not 
grow  continuously  darker;  on  the  contrary  it  gradually  lightens." 
Quite  true,  and  the  objection  is  a  perfectly  natural  one;  and  yet  a 
little  more  care  on  my  part  might  have  obviated  it.  I  regarded  the 
faint  sound  as  corresponding  to  the  gray,  certainly;  but  I  conceived 
the  intensity  of  this  sound  steadily  waning,  while  the  louder  sound 
continued  constant,  to  be  the  parallel  situation,  as  regards  contrast,  to 
that  of  the  constant  gray  in  light-fields  of  increasing  intensity.  The 
objective  variants  and  the  constants,  so  to  say,  change  places  but  there 
is  a  'growing  contrast'  in  both  cases  alike:  in  the  increasing  black 
owing  to  negative  induction*,  in  the  increasing  stillness  owing  to  the 
waning  sound.  The  limit  of  such  increasing  stillness  is  an  'auditory 
blank'  and  the  'deepest  black,'  the  limit  of  the  visual  series,  Hering 
himself  represents  by  zero  (0).  So  much  by  way  of  clearing  up  Professor 
Titchener's    misunderstandings.    He   repeats   in    this    connexion    his 

*  There  are  difficulties  in  the  way  of  Bering's  position  which  I  neglected  to  mention 
in  my  former  paper.  Cf.  the  masterly  article  by  von  Kries  (NageFs  Handbuch,  ra, 
pp.  243-6). 

*  "The  two  sounds,  heard  together,  if  tones,  would  assuredly  either  blend  or  beat,'* 
Professor  Titchener  objects.  Not  necessarily,  I  believe,  for  perception;  inasmuch  as 
there  are  limits  to  the  perceptibility  Of  beats.  Anyhow  *  sounds'  is  the  word  used,  not 
*  tones.' 

*  Hering  himself  gives  figures  illustrating  this.     Cf  OrundzUge,  p.  116. 
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AK  TSXFEKIMEXTAL  STUDY  OF  SOME  PROBLEMS 
OF  PEKCEIVIXG  AND  IMAGING. 

By  F.  C.  BARTLETT. 
(Ji*ra#M  ^he  P^holo^ical  Labumtorff.  CnirfTmiu   if  Cdivhbridge,) 

X.     G&nend  inlroJuetiatL. 

%     Method  of  experimmU^ 

3.     Dencriptiion  of  exf&nmnto  and  of  nauUs : 

(i)     Serw  U  Simpie  diagram*  <xnd  ^iesigns. 
(a)    Group  l^ 
(6)     Gnmp  % 
(c)     Grfxwp  3. 
(ii)     Series  X  Kinematograpkic  matenaL 
(ill)    Seritsa  3,  Simple  aananta  mpreseniatiaHs. 
(iv)    Seriea  4,  Campiax  picture  matentd. 

'L    Summary  of  nauUa  from  Series  1-4. 

(v)     Seriea  5»  Ink-iiata  and  (xminguaua  audinea. 

5w  Diacueeian  of  jmiifra — CamtjpiexUy  of  process  of  perceiving — '^  Effort 
after  sieamng^ — Feeiing  and  imaging — Changes  in  oanietU  of 
imutging — ^FeeUngs  of  reiaHon^  atui  the  beginning  of  amdifsis — 
Close  retatum  of  perceimhgy  imaging  and  thinking. 

t>.    Summary. 

[At  the  outset  I  wish  tx)  express  mv  indebre^hiess  tu  those  who  have 

helped  me  in  the  preparation  of  this  paper:    tu  Lieut. -Col.  C.  S.  Myers. 

R.A.X.C,    who    suugesteti   the   jieneral    subject  of   the    invesriiration* 

atforded  facilities  for  the  carryiiur  out  of  the  experiments,  anii  willinirly 

gave  valuable  guidance  throuuhout:    to  Prof.  James  WanL  who  ijave 

many  su^tjestions  with  rejiard  to  the  methoils  oi  expe^imen^atlon.  and 

Autliorities  to  be  consulted;    tu  >liss  E.  M.  Smith  and 

era.  who  read  throuixh  the  paper  in  tvposcript  and  made 

able  criticisms:  ami  to  the  manv  ^jubj^^cts  who  willinicly 

e  tests.     What  value  the  paper  may   possess  it  owes 

distance  that  has  been  anven  in  these  various  ways.] 
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1.    General  Introduction. 

It  has  often  been  pointed  out  that  "perceiving  is  an  act,  a  thing 
that  we  do,  never  a  mere  passive  sensing  of  a  group  of  passing  sensations 
or  impressions^."  In  the  course  of  development  this  act  may  become 
very  complex,  so  that  a  study  of  the  factors  that  determine  its  nature 
may  involve  a  reference  to  a  number  of  processes  that  have  been  sorted 
out  and  named  by  psychologists.  But  always,  wherever  there  is 
perceiving,  there  is  a  direction  of  attention  upon  an  object  that  is  to 
be  regarded  as  being  actually  present. 

This  statement  may  itself,  of  course,  give  rise  to  various  disputes. 
Is  it  really  necessary  that  the  object  reference  should  be  clearly  made 
before  what  we  can  call  perceiving  may  take  place?  What  does  "being 
actually  present"  mean?  Can  we  find  when  and  how  a  subject  says 
of  something  distinguished  from  his  own  act  of  apprehension  that  it  is 
*here'  and  *now'?  These  are  diflSculties  which  even  the  simplest  state- 
ment of  what  is  ordinarily  meant  by  perceiving  may  raise. 
.  But  with  these  the  present  study  has  nothing  to  do.  Its  first  part 
is  concerned  solely  with  ways  in  which  adult  subjects  set  about  per- 
ceiving material  of  greater  or  less  complexity  that  is  presented  to  their 
observation,  and  with  the  factors  determining  these  ways.  The 
consequent  limitations  of  the  experiments  have  to  be  kept  in  mind 
throughout. 

First  nearly  all  the  subjects  examined  were  adults,  and  it  has  to 
be  remembered  that  these  brought  to  their  task  habits  of  observation 
that  had  already  been  formed  by  long  process  of  development,  and 
often  set  about  the  problems  given  to  them  under  the  influence  of 
general  attitudes  which  had  been  determined  by  much  earlier  experience. 
This  all  made  analysis  more  diflScult,  and  in  particular  it  was  necessary 
always  to  guard  against  the  tendency  on  the  part  of  such  subjects  to 
treat  processes  which  could  occur  only  as  a  result  of  considerable 
training  as  themselves  simple  and  fundamental. 

'Simple,'  in  fact,  is  a  term  that  may  have  several  diflFerent  shades 
of  meaning.  In  these  experiments  there  is  a  simplicity  of  task,  a 
simplicity  of  material  presented,  and  a  simplicity  of  factors  present  in 
the  act  of  perceiving  itself.  Generally  the  term  was  applied  to  a  task 
which,  because  of  its  familiarity  or  for  some  other  reason,  a  subject 
found  to  be  easy.    Sometimes  it  was  used  of  material  which  contained 

^  Huey :  The  Psychology  and  Pedagogy  of  Beading,  p.  104. 
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material  by  means  of  the  Hales  tachistoscope^,  and  in  the  case  of  the 
designs  and  some  drawings  by  means  of  a  small  portable  tachistoscope 
which  was  specially  made  for  use  with  these  experiments,  and  which 
did  satisfactory  work  throughout  (see  Fig.  1).  The  advantages  of  the 
smaller  instrument  were  that  it  could  be  carried  about  and  set  up 
almost  anywhere ;  it  could  be  employed  in  daylight  or  with  ordinary 
conditions  of  illumination ;  material  could  be  introduced  easily  and  as 
easily  modified,  while  the  fact  that  the  shutters  opened  from  the  middle 
certainly  seemed  to  give  the  composition  of  presented  material  a  better 
chance  of  producing  its  ordinary  results. 

With  this  instrument  the  commonest  length  of  exposure  used  was 
about  J  sec.  In  justification  of  the  shortness  of  this  it  must  be  remem- 
bered that  the  ordinary  glance  of  everyday  life  does  not  rest  long  on 
any  given  object,  and  also  that  the  attitude  of  the  subject  in  experi- 
ments in  which  he  is  definitely  set  to  observe  and  to  reproduce  is  far 
more  keen  and  critical  than  it  is  ordinarily.  A  short  exposure  may 
therefore  help  to  get  near  to  everyday  conditions.  When  the  less 
simple  figures  were  used,  however,  subjects  often  called  for  repeated 
inspection,  and  this  was  allowed.  Eepeated  exhibition  was  resorted  to 
also  when  it  was  clear  that  a  good  deal  of  a  presented  figure  was  yet  to 
be  made  out.  This,  as  a  rule,  began  to  be  the  case  when  the  designs  in 
Group  3  of  Series  I  were  reached.  In  all  such  cases  the  subject  attempted 
a  reproduction  after  each  exposure. 

In  the  case  of  the  simpler  designs  the  subjects  reproduced  what 
they  had  seen  by  drawing  it  immediately  after  the  observation.  Often 
the  drawing  was  supplemented  by  description,  and  whenever  diflSculty 
of  draughtsmanship  was  experienced  subjects  merely  described  what 
they  had  seen.  Few  suggestions  were  made  to  the  subjects,  so  that 
practically  all  the  extra  information  given  by  them  was  volunteered, 
and  must  have  consisted  of  features  that  seemed  specially  striking. 

The  material  used  falls  naturally  into  series,  and  in  what  follows  it 
is  arranged  roughly  in  ascending  order  of  structural  complexity.  What 
appears  complex  to  a  subject  however  is  not  by  any  means  necessarily 
that  which  contains  the  greatest  amount  of  detail,  and  this  order  of 
structural  complexity  is  adopted  simply  because  it  is  convenient  for 
purposes  of  arrangement. 

A  different  method  was  employed  for  the  definite  study  of  acts  of 
imaging.    That  however  will  be  described  later. 

In  connexion  with  the  first  four  series  thirty  subjects  in  all  were 
1  See  this  Jmmal,  n.  244. 

J.  of  Psyoh.  vra  16 
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,  and  (ii)  also  was  generally  reproduced  accurately. 
H'  naming  seemed  to  do  no  more  than  make  the 


para* 


)  caused  difficulty.    Whenever  a  design  was  given 
jjjjr-  iny  unusual  feature  was  present,  it  was  common  for 

Q—  (teristics  to  be  noticed  and  reproduced,  but  there 

y  about  determining  their  position  within  the  figure, 
with  common  experience.     We  readily  notice  any 
c  in  fairly  familiar  objects,  or  anything  unmeaningful 
any  a  common  meaning.     The  familiar  requires  little 
1  glance  we  interpret  it.     But  a  gap  or  an  unusual  line 
•Ids  us.    So  we  remember  tJiat  it  is,  although  we  may 
s.     The  whereabouts,  in  fact,  we  can  rarely  give,  because 
\  hereabouts  that  we  attend  to,  but  the  gap  or  line  itself. 
cts  were  doubtful  about  the  accuracy  of  their  reproduction 
s,  and  would  say :   "I  know  that  this  gap  (or  line)  is  there, 
t  sure  where  to  put  it."    Partly,  no  doubt,  this  was  due 
ness  of  the  exposure.     But  it  is  notable  that  the  unusual 
f)st  always  be  seen  readily.     Not  all  changes,   however, 
1)6  equally  noticeable,  as  results  gained  from  the  kinemato- 
aterial  (Series  2)  used  later  tend  to  show, 
with  the  simplest  figures  interpretation  tended  to  run  beyond 
^  presented.    Especially  when  a  gap  or  line  arrested  attention 
s  a  marked  tendency  to  suppose  that  the  rest  of  the  figure 
iplete  and  of  some  common  shape.    Most  subjects,  for  instance, 

•  he  square  of  (iv)  completely,  but  reproduced  correctly  the  gap 

•  diagonals.  The  tendency  to  interpret  what  is  not  seen  in  the 
of  what  is  seen  was  more  marked  the  greater  the  detail  of  presented 
rial  and  the  greater  its  familiarity. 


')     Group  2: 


(V) 


(Vi) 


(vii) 


(viu) 


The  designs  in  this  group  contained  slightly  more  detail  than  those 
in  Group  1.    Some  of  them,  of  which  (v)  and  (vi)  are  illustrations, 
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were  such  as  to  suggest  more  readily  representations  of  concrete  material, 
while  others — (vii)  and  (viii)  are  instances — were  more  meaningless,  and 
were  composed  of  more  disconnected  parts. 

The  attitude  adopted  in  these  cases  hardly  differed  from  that  taken 
up  towards  the  designs  in  Group  1.  Always  the  attempt  was  to  take 
in  the  figures  as  a  whole,  and  to  reproduce  all  of  a  given  design  after 
a  single  glance.  Most  subjects  now  hesitated  a  little  longer  before 
they  attempted  to  put  down  what  they  had  seen,  and  this  tendency 
to  pause  increased  with  practice.  In  every  case  it  was  said  to  be  due 
to  the  fact  that  in  this  way  it  was  most  easy  to  get  a  clear  image  of 
the  object  seen. 

Naming  now  became  of  greater  importance  than  before,  in  that  it 
began  to  play  a  definite  part  in  shaping  representations.  For  example, 
(vi)  once  recalled  a  *  pick-axe,'  and  was  represented  with  pointed 
prongs.  Once  it  was  called  a  *  turf-cutter,'  and  the  blade  was  made 
very  much  rounded.  It  was  said  to  be  a  mixture  of  *a  key — the 
handle — and  a  shovel — the  blade.'  Another  subject  remarked  that  he 
was  reminded  of  a  sign  he  had  once  seen  at  a  railway  station :  ''  It  was 
a  picture  of  a  spade,  of  two  spades  in  fact,  only  they  were  not  that 
way  up.  But  this  is  more  of  an  anchor."  Five  others  also  called  the 
figure  an  anchor,  and  in  these  cases  there  was  some  tendency  to 
exaggerate  the  size  of  the  ring  at  the  top.  Curiously  enough,  only 
once,  when  the  figure  was  called  an  anchor,  was  the  absence  of  a  cross- 
bar at  the  top  commented  on.  It  is  possible  however  that  the  exaggera- 
tion of  the  size  of  the  ring  was  due  to  a  vague  apprehension  that  there 
was  something  unusual  about  the  top  part  of  the  figure.  That  such 
vague  apprehension  is  fairly  common  was  shown  clearly  enough  in 
connexion  with  figures  used  in  Series  2. 

Once  only  was  the  point  in  the  blade  of  (vi)  correctly  reproduced, 
and  on  that  occasion  the  subject  said  that  the  design  represented 
*a  prehistoric  battle-axe.* 

Exactly  the  same  function  of  naming  came  out  in  connexion  with 
(v).  Twice  it  was  called  a  *  picture-frame,'  and  the  reproduction 
given  in  these  cases  was 


and 
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respectively.  But  the  subject  who  spoke  of  it  as  two  *'  carpenter's 
squares  placed  together"  got  the  figure  right  at  once.  Another  subject 
was  remiQded  of  a  garden  plot  with  paths  round  it.  This  of  course 
did  not  help  at  all  in  the  reproduction :  "  I  am  not  quite  sure,"  he  said, 
"how  the  paths  go."  Indeed  in  this  case  it  was  the  association  rather 
than  the  figure  that  attracted  his  attention:  "I  was  reminded  of  the 
sums  I  used  to  do ;  so  many  tons  of  gravel  at  so  much  a  stone." 

All  this  illustrates  also  how  great  a  variety  of  names  are  likely  to 
be  given  even  to  very  simple  figures^.  The  variety  arises  at  least 
partiy  from  the  fact  that  what  led  to  the  name  was  usually  a  general 
impression^  together  with  a  definite  observation  of  certain  detail.  The 
general  impression  suggested  the  nature  of  the  whole. given,  and  the 
detail  was  used  to  help  in  the  interpretation  of  the  whole.  The  direction 
of  the  interpretation  was  largely  determined  by  some  earlier  experience 
of  the  subject.  In  that  way  features  not  present  at  all  often  came  in, 
and  present  features  were  readily  modified. 

Gk>ldscheider  and  Miiller,  in  their  account  of  experiments  on  the 
process  of  perceiving  in  reading,  speak  of  memory  as  simply  a  way  of 
functioning  of  the  activity  of  apperception.  Whatever  the  value  of 
such  terminology  may  be,  it  is  certain  that  even  with  very  simple 
figuies,  the  process  of  perceiving  was,  in  these  experiments,  shortened, 
and  at  the  same  time  laid  far  more  open  to  error,  by  the  tendency  to 
interpret  presented  material  in  accordance  with  the  general  character 
of  earlier  experience. 

This  itself  however  is  just  a  way  in  which  what  seems  to  be  more 
fundamental  still  finds  expression.  Always  in  perceiving  there  is 
present  what  may  be  called  an  effort  after  meaning.  The  exact  signifi- 
cance of  this  will  have  to  be  discussed  later  on.  Whenever  material 
is  presented  there  is  a  tendency  at  once  to  seize  upon  and  to  use  any 
factor  that  will  help  to  free  the  act  of  apprehension  itself  from  an 
accx)mpaniment  of  felt  strain.  Thus  with  familiar  material  there  is 
immediate  reference  to  the  general  nature  of  past  experience,  while  if 
the  material  is  unfamiliar  other  factors  may  be  used  to  bring  about 
the  same  result. 

This  leads  to-  a  consideration  of  the  results  arrived  at  with  designs 
of  which  (vii)  and  (viii)  are  taken  as  illustrations.  Both  of  these  are 
relatively  meaningless,  and  both  contain  disconnected  parts.     They 

^  Cp.  Quantz:  "Problema  in  the  Psyohology  of  Reading,*'  Psych,  Bemew,  Mon. 
Snppl  n.  No.  1,  p.  10.  '*  o  in  called  a  diamond  or  a  rhombus;  O  &  oirde  or  a  globe; 
d  a  moon  or  a  creBcent.    This  is  returning  to  the  indefiniteness  of  picture  writing.** 
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Ti**r   d.5i'/ul':r  v^   ^r*3aiV«t    htll    -rii/.  fciT   iL^re  i^  aji   orier  of 

U--JL^  pr**eL^t*  ill  *ppair*^tCT  nr^itntnr  iiiir^re  of  liijes  J^znd  ccrrei^ 

Ofv^  Ufj^^'fiT  iiii*aL  iL^im*^  in  ti**:iii«:iT«  appeared  reUirreJT 
a.**j:-ji^*3»  tL*n'  »*-r»r  ^  v*^  a  tort  <>f  gdgr.if.caxioe  bv  aijLictST  viti  ot*«i 
l^'vr**,  A-i»d  ift*rr*;  tL^  UkU.'.'.z  bc^cai&e,  if  anjiiiLg.  more  iiLpc»nai2.t 
r:„'J,  For  tL*;  aiUfc>.^  uA  praericaiZj  ajm-avs  to  do  iritL  tie  sLape  ctf 
a  tjT^f^t  *^  »i*i  tL*  d^^pOKtLon  of  it*  lincs  arid  curres.  Wtfn  (viz) 
«a45  exiJ?>iUjd  t^>  a  ujx\i.Hiij6rif:aii  rt'^d*^t.  for  example,  te  renAiked  at 
01.0^:  *^TLat  amiL.^'*"i-*^t  of  bnes  remiijds  me  of  what  is  caEed  a 
' ^*ii^fnu\s^uX/ "  Hi*  r*rprod.;ctioi.  waa  accurate  after  a  angle  giance, 
arxd  «^v^mi]  v*5ek*  lat^rr  L*r  tt.J^  r*tzi^*:ziJ(jf;T*A  aiid  reproduced  accuratdy  tke 
iLiipf;  of  tLd6  fi^Tire,  Axia>^fs  of  this  kind  were  fre»^u«it]T  used.  Tbe 
faet  tLat  wLfm  interpretatAOj:.  ii  Liiid^r*rd  in  one  direction  it  will  work 
out  in  an^/ther  Ldp^  t/^  jufetJfy  the  use  of  the  term  't^^Jfi  after  meaning.' 

In  »pite  of  the  di^jctijty  of  interpretation,  the  common  ardrade  in 
perceivifig  rerxiained  the  Kir/xe  with  thf*e  figures  as  with  those  formerly 
uis^.  Even  when  the  fig^jre  ma«  exhibited  three  or  four  times.  sobjectB 
pra^rticalJy  invariably  tried  to  make  out  the  whole  at  one  glance.  It 
would  seem  in  faet  aa  if  there  vh  a  more  or  less  conscious  standard  in 
aueh  caa^.  When  the  stnjctuml  c/>mplfrxity  is  not  very  great  the 
attitude  is :  "I  ought  t/j  be  able  t/i  make  out  the  whole  at  one  glance." 
Accordingly  the  effort  is  niade,  and  it  is  only  after  failure  repeated  that 
a  piecsemeal  method  is  a/loj/ted. 

Another  p>int,  many  times  ill^iatrated  later,  was  first  noticed  with 
fvii):  the  tendency  to  a  muItipli^;ation  of  detail  with  disconnected 
materiaL  In  some  subjects  this  tendency  was  very  strongly  marked*. 
Ther  were  instances  of  the  pers^^ns  who  not  only  almost  always  Xx\  to 
take  in  everything  at  a  single  glance,  but  who  are  readily  confident  that 

1  Ib  dttOiWBon  cif  thiji  p^per  Dr  P,  B.  BftUard  made  tbe  intemting  statement  th^t  he 
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they  can  give  a  fairly  good  reproduction.  "In  every  case,"  said  one, 
"  I  kept  my  gaze  fixed  on  the  screen  for  a  few  seconds  after  the  window 
had  shut  down.  I  was  trying  to  get  a  clear  image  of  what  I  had  seen, 
and  in  doing  this  I  usually  felt  part  of  the  design  escaping  me,  while  the 
rest  set  into  a  firm  enough  shape  to  be  transferred  to  paper.  The  sense 
of  having  lost  some  part  of  the  original  may  account  for  the  general 
superfluity  of  the  reproductions — a  desire  to  make  up  for  the  bareness 
of  the  actual  image  by  adding  'probable  lines  here  and  there." 

Apart  from  this^  there  is,  no  doubt,  in  many  cases,  an  immediate 
impression  of  crowded  detail.  The  attempt  is  to  take  in  at  a  single 
glance  all  of  the  features  of  whatever  is  given.  But  when  these  are 
more  numerous  than  are  readily  apprehended  or  remembered  they  can 
be  given  only  very  hurried  attention.  The  hurry  itself  suggests  that  there 
is  more  to  be  seen  than  is  really  given^,  a  general  attitude  is  induced 
in  which  the  subject  says  hopelessly:  "I  shall  never  get  all  that,"  and 
this  again  helps  to  heighten  the  impression  of  detail.  The  confident 
subject  falls  readily  in  with  this  attitude  and  gets  down  in  his  repro- 
duction more  than  is  to  be  seen;  the  cautious,  hesitating  subject 
reacts  in  the  opposite  way,  and  tends  to  diminish  rather  than  to  increase 
the  details  presented. 

The  importance  of  such  general  attitudes  in  determining  the  result 
of  an  act  of  perceiving  will  be  further  illustrated  later  on.  They  also 
are  evidence  of  the  way  in  which  factors  which  are  to  be  traced  to  the 
past  life  of  an  observer  may  affect  the  results  of  experimentation. 

(c)    Grouf  3: 


•  • 
• 

•  • 

•     • 

• 
• 

•  •  • 

•  •  • 

four 

five 

six 

(X) 

The  designs  in  this  group  still  formed  readily  appreciable  wholes, 
but  they  contained  rather  more  detail  than  the  figures  used  hitherto. 
Some  of  them,  of  which  (ix)  is  taken  as  an  example,  were  such  that 
it  seemed  likely  that  they  would  be  best  reproduced  by  subjects 
who  grasped  the  plan  of  their  construction.     Others  (c.^.  (x))  were 

1  Op.  Emenon  on  Prudenctx   **The  Latin  proverb  says  *in  battles  the  eye  is  first 
overoome.*    The  eye  is  daunted,  and  greatly  exaggerates  the  perils  of  the  hoar.'* 
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devised  in  order  to  see  whether,  with  material  divided  into  parts, — the 
parts  themselves  containing  considerable  or  important  detail — there 
would  be  any  tendency  to  a  definite  change  of  method  on  the  part  of 
the  percipient. 

Design  (ix)  was  called  simple  by  some  subjects  and  difficult  by  others. 
All  those  who  called  it  simple  were  familiar  with  mathematical  con- 
structions; all  those  to  whom  it  was  difficult  were  unused  to  dealing 
with  such  material.  Here  came  prominently  into  notice  the  factor  of 
the  general  attitude  involved.  When  a  design  was  exhibited  a  subject's 
attitude  would  be  either  an  easy  and  contented :  "  Yes,  I've  got  that,** 
or  a  puzzled:  "I  shall  never  be  able  to  get  all  that."  Often,  indeed, 
the  first  attitude  would  turn  into  the  second,  and  many  subjects 
remarked  that  they  were  sure  of  the  details  of  designs  seen  until  they 
began  to  try  actual  reproduction,  but  apart  from  such  changes  the 
general  attitude  of  ease  or  of  satisfaction  certainly  affected  the  nature 
of  the  reproduction. 

Here  for  instance  are  two  attempts  to  reproduce  (ix),  both  done  in 
the  attitude  of  ''I^ shall  never  be  able  to  get  all  this": 


It  was  not  pretended  by  the  subjects  that  these^  were  accurate 
reproductions,  but  they  were  proposed  as  ''something  like  what  I  have 

^  The  first  of  these  was  very  probably  partly  due  to  confusion  of  (ix)  with  some  of 
the  charaoteristios  of  the  figure  given  immediately  before.    This  was: 


Professor  Carveth  Read  suggests  that  considerations  of  this  sort  show  that  the  experiments 
included  much  more  than  perceiving  proper.  The  subjects  did  not  aee  exactly  what  they 
reproduced.  This  is  undoubtedly  true,  but  it  seems  simply  to  reinforce  the  position  that 
a  very  great  deal  of  what  we  call  perceiving  in  the  ordinary  way  is  enormously  influenced 
by  processes  or  acts  of  imaging,  remembering  and  the  like. 
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seen."  It  will  be  noticed  that  in  both  cases,  and  particularly  in  the 
second,  the  number  of  small  circles  has  been  considerably  increased. 
Yet  in  the  second  case  the  subject  said  that  his  reproduction  was  faulty 
because  "there  ought  to  be  more  circles  in  it." 

On  the  other  hand,  to  two  subjects  who  were  well  acquainted  with 
geometrical  construction  the  figure  presented  no  difficulties.  They  got 
the  key  to  it  at  once,  and  reproduced  it  practically  correctly  at  the 
first  glance.  What  they  said  of  it  was  "I  know  how  it  is  made,"  and 
"I  have  been  accustomed  to  that  sort  of  figure  for  a  long  time.  I 
know  for  instance  that  there  must  be  six  small  circles  round  the  middle 
one."  In  fact  the  general  attitude  of  satisfaction  with  which  they 
faced  this  design  was  practically  the  same  as  that  with  which  most 
subjects  met  the  concrete  picture  material  of  later  series. 

The  change  from  satisfaction  before  reproduction  was  attempted  to 
dissatisfaction  when  the  attempt  was  made  was  no  doubt  partly  due 
to  the  common  swift  fading  of  the  primary  memory  image.  But  it 
was  probably  more  definitely  due  to  the  fact  that  in  ordinary  circum- 
stances there  is  very  little  need  for  accurate,  detailed  reproduction  of 
what  is  observed.  Ordinarily  general  impressions,  as  we  call  them, 
are  far  more  useful  to  us  than  very  detailed  Observation  would  be. 
Accordingly  we  may  be  perfectly  well  satisfied  that  we  have  quite 
well  grasped  the  nature  of  presented  material,  though  we  may  all  the 
while  have  no  clear  apprehension  of  detail  at  all. 

With  (x)  came  a  very  noticeable  difference  in  the  general  method 
of  perceiving.  The  single  glance  method  having  served  tolerably  well 
up  to  this  point,  it  was  always  tried  first  when  (x)  appeared.  But 
invariably  it  resulted  in  failure.  Then,  on  repeated  exhibition,  quickly 
in  most  cases,  more  slowly  in  others,  a  definitely  piecemeal  method  of 
observation  began  to  be  adopted. 

The  general  plan  of  the  figure  was  commonly  obtained  at  the  first, 
though  sometimes  eight  squares  were  given  instead  of  six.  There  was 
never  at  first  any  certainty  about  the  contents  of  the  squares. 

Then  the  small  squares  were  taken  one  or  two  at  a  time  till  the 
whole  figure  was  covered.  Commonly,  with  this  method  of  concentration, 
unless  a  part  of  the  figure  was  definitely  attended  to,  it  was  barely 
seen  at  all.  Thus  errors  made  concerning  any  particular  square  were 
left  unaltered,  even  after  repeated  trial.  If  he  was  shown  the  design 
afterwards,  and  the  error  was  pointed  out,  the  subject  would  say: 
"I  thought  I  had  that  right,  and  afterwards  I  did  not  look  at  it  at  all." 
Partly  this  was  due  to  the  shortness  of  the  exposure,  but  it  also  fits 
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The  tendency  on  the  part  of  all  subjects  to  notice  particularly  the 
top  parts  of  the  figures,  unless  some  special  reason  attracted  them  to 
another  part,  has  already  been  mentioned,  and  no  more  need  now  be 
said  about  it. 

Symmetry  was  noticed  at  once  by  all  the  adult  subjects.  "I  got 
an  impression,"  they  would  say,  "that  the  different  parts  of  the  figure 


were  alike."  Symmetry  certainly  plays  a  large  part  in  determining 
that  composition  of  an  object  which  is  most  easily  and  accurately 
perceivable.  But  the  really  interesting  point  was  the  use  in  this 
connexion  of  the  very  common  phrase  "to  have  an  impression  of." 
This,  and  the  alternative  phrase:  "to  have  a  feeling  of"  were  often 
used  of  the  perceiving  of  symmetry,  of  similarity,  of  sameness,  of 
difference,  of  the  'progressiveness'  of  a  series  of  figures,  and  occasionally 
x)f  *  meaning'  in  the  sense  of  some  representation  or  other.  And  this 
*  feeling,'  as  subjects  called  it,  was  commonly  made  the  basis  of  important 
inferences. 

This  was  best  illustrated  in  cases  where  a  figure  became  progressively 
more  complex,  while  its  symmetrical  nature  was  retained.  "I  got  an 
impression,"  said  one  subject,  "that  the  figure  was  symmetrical,  though 
I  did  not  notice  the  details.     I  built  on  that,  looking  for  one  addition 
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in  witJi  the  already  noted  tendency  to  rely  for  details  on  a  t 
ill-defined  impression. 

It  seemed  likely  that  there  would  be  an  effort  to  conn(  < 
in  the  lower  line  of  squares  with  the  numbers  of  the  dots 
But  as  it  turned  out  there  was  little  or  no  tendency  to  - 
ccinunon  practice  of  taking  each  square  by  itself  acc< 
result ;  and  when  the  figure  was  seen  as  a  whole  there 
disciimination  of  detail. 

But  one  point  was  very  clear,  and  that  was  the  ti 
the  top  part  of  the  figure  first.    In  70  ^^  ^^  *^®  ^^^' 
sriv«i  first  of  aU  to  the  top  line  of  squares.    The  sani  ■ 
and  over  again  with  other  figures  in  which  the  det;. 
cryttt  to  be  cleiarly  apprehended  all  at  once.     And  i 
ft«rt  $meek  when  symmetrical  material,  arranged  .s 
part  simply  repeated  the  top,  was  employed,  thr 
j-Tva  was:    **I  saw  the  top  only,'*  or:    "*It  was  * 
cl-eiar^y.**    All  this  was  a  fresh  illustration  of  thf 
rvtrts  out^:   "we  habitually  find  most  meanings  • 
cc^:?visi:   w^  vvoi^ves  are  so  placed  and  so  orit 


We  pftss  r^.^w  to  a  cv^naaderation  of  Series  _. 
xo  Sfdjir^f  5n^r::iral  relativ^n  between  the  vai 
T^Ai  ti-fy  wfre  iv:;:xtLly  arrart^^ed  in  an  ascei; 
jc  hfrsLL     ? -T  sow  a  3ed«  of  diftsiiras  was 
yf^KX  ti-ff^  wiis  a  £T*d:::ju  ircre*se  or  dov: 

JL  x^r-riw  r:  wiij  icred  ^.^  r::jie  a  ittle  ^ 
CTit.ii*  i^tifr  w?3:a  ifd:i::e  cLar.u>»  iii  '  ' 
ili-^'^  "»:   irf  ,ci«errv»i.  And  ^^  £r?i  wiar  - 

r*-si:ri  "iiaT  i^i*  is?*?**.      >ee  f.C^^irjr  ] 
~ii*-?r  •  *.k.-'£**<>  ^i  ticee  i'v-c  i"x*^>^ . 
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or  omission,  and  then  inferring  others  in  ot 
Another  said:    "I  had  an  unconscious  as- 
meant  precisely  what  others  meant  by  *im])' 
the  figure   was  progressive,   and  relied   w 
^'I  looked  for  some  alteration  as  the  diiTc-^ 
feeling  that  the  figure  was  growing  more  • 
see  if  anything  had  come  in,  and  not  i< 
certainly  di^  '^^'-  "'"'  ^ 
I  had  seen 
at  aU."     T 
the  figure, 
inference  b 
Unless  the 
concentrati< 

Further 
afforded  b] 
straight  lin 
you  have  ai 
three  straig 
you  have  s 

Even  sli 
of  a  line,  w 
due  in  pari 
having  got 
remained  c( 
kind*.  Bu 
fourteen  su 
were  easier 
difficult,  an 
easy  to  deci 
the  figure 
discriminat 
shows  that 
particularl} 
position  ac 
result  is  c 
*  impressioi 

»  Cp.  R05 
Bimilarities  pi 
the  difference 
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^        ^lad  another:  "Yes- 
*  -^"^ttd  I  need  not  bother 
'^^  "^  ^  the  de8^[Ds  was 
^^  =*iheinatical  studente 
'  -  i>r  Eking  the  figures 
""  for  preferring 

n  of  a  figure, 
1  meaning  of 
"^  -  "  inailB  called  for, 
•*  ^       >?TrBnTiig. 

--  *rr»eBr  aisiple  are 

*"**aA  jmmber  of 

^■^^  Toadihr  inter- 

'*^'*^  ^rrcnstB,  tiat 

*^-^'^  '^SjectB  or 

^  ^^  ^th  ini«3ali9ed 

-^  ^^  lani!*  of  riwr 

-"^  ^^-ersQc  of 


^    ^J^   *^  PerrerinpiiocB, 
.  ^    ,  ,^.  .."^^  ^  ^  ^^^  ^^'  he  my 

.  V . .  r  ,*^^  ^  ^*^  ^** 

. .  ^     ...   "^^    "  ^^^  **^«*  aocDe 
'1'  ^"  *■  ^«^  to  aee  the 

.V^X^'   '-'^  i^fr  and  the 

\:^^  -^  *  Jv^nd.    Therc 

^^  *^^  T^rier  big  for 

;  ^  r  ;;^  ^* -^  *s  that  of  tie 

-  ^^  A   ,,-,>•  ^'^'^  the 
'  '''^'-'-'.'ov  on  the  part 

■"    '■'''^'»*x  throoch.    It 
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as  philosophers  or  psychologists,  but  was  just  as  mueh  marked  in  people 
with  practical  and  open-air  interests  who  submitted  to  trial.  In  fact 
the  valuing  may  quite  well  be  called  a  part  of  the  total  act  of  perceiving, 
whether  it  takes  the  form  of  an  unspecified  satisfaction  or  dis- 
satisfaction, whether  it  stops  short  at  a  mere  "  I  like  (or  dislike)  that," 
or  whether  it  proceeds  to  definite  criticism  of  details.  Just  as  for  all 
of  us  in  practically  all  cases  there  is  a  general  rule  or  plan  helping  to 
determine  how  and  what  we  perceive  in  a  given  case,  so  also  there 
grows  up  a  tendency  to  accept,  or  reject,  or  anyhow  in  some  way  to 
criticise,  whatever  is  presented,  and  this  also  plays  its  part  in  determining 
the  result  of  an  act  of  perceiving.  By  adult  subjects  the  valuation, 
when  it  is  applied  at  all  to  details,  is  generally  carried  out  through  a 
kind  of  comparison  of  what  is  presented  with  a  rather  vaguely  recalled 
standard  or  conventional  representation,  as  in  the  duck  case  above. 
The  comparison  is  not,  of  course,  definitely  recognised  as  such  by  the 
subject.  It  has  its  origin  on  the  feeling  side  of  perceiving,  though  it 
may  seem  to  get  entirely  free  from  that  with  the  growth  of  experience. 

The  other  two  examples  here  given  help  to  bring  out  the  considerable 
influence  of  already  acquired  knowledge,  concerning  the  nature  of  the 
general  situation  presented,  in  determining  the  result  in  perceiving. 

In  (ii)  the  point  of  interest  was  the  notice-board.  This  was 
generally  seen  at  once,  but  the  writing  on  it  could  not  be  distinguished. 
With  repeated  exhibition  subjects  concentrated  on  the  writing,  but  in 
no  case  did  they  succeed  in  reading  the  words.  Practically  always 
however  suggestions  were  volunteered. 

Eight  subjects  out  of  ten  guessed  that  the  board  contained 
"Trespassers  will  be  Prosecuted."  One  said:  "I  seemed  to  see  it 
vividly.  It  is  foolish,  I  know,  because  I  canH  read  the  writing,  but 
I  seemed  to  see  *By  Order'  written  underneath."  Once,  influenced, 
he  thought,  by  the  closed  gate,  a  subject  gave  "No  Road"  as  the  sign, 
and  another  gave  "Keep  off  the  grass."  The  last  subject  at  once 
added:  "I  wonder  why  I  gave  that.  It  doesn't  look  as  if  it  would 
be  that,  of  course;  it  is  much  more  likely  to  be  'Trespassers  will  be 
Prosecuted.'"  The  reason  commonly  given  for  this  choice  was  that 
most  boards  seen  in  such  a  position  are  found  to  contain  that  inscription. 

In  (iii)  the  details  were  purposely  left  disconnected  and  the 
representation  made  far  from  definite.  In  all  cases  but  two  however 
the  suggestion  of  an  aeroplane  came  at  the  first  or  second  glance. 
Usually  a  subject  was  at  first  not  quite  sure.  The  relative  unfamiliarity 
of  the  main  figure  attracted  his  chief  attention  to  that,  but  there  was 
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one  at  first  attributed  it  to  any  change  in  the  card  itself.  They  were 
surprised  at  the  change,  nevertheless  they  at  once  thought  that  their 
original  observation  had  been  wrong.  It  was  only  when  the  alternation 
had  been  two  or  three  times  repeated  that  they  judged  that  two  cards 
were  being  used. 

This  strong  tendency  to  refer  change  in  sensible  appearance  to 
faulty  observation  seems  to  be  largely  due  to  just  those  factors  which 
lead  also  to  great  variety  of  interpretation  of  the  same  material. 

(iv)    Series  4,  Complex  picture  material. 

So  far  all  the  pictures  used  were  simple  in  construction,  and  con- 
tained relatively  little  detail.  In  experiments  carried  out  with  a  some- 
what similar  purpose  by  Mr  Frank  Smith  (see  This  Journal^  vi. 
pp.  320-362)  concrete  picture  material  rather  detailed  in  nature  was 
exposed  by  means  of  the  Hales  tachistoscope.  It  seemed  desirable 
to  complete  the  passage  from  structurally  simple  designs  to  really 
complex  representations,  and  accordingly  pictures  containing  much 
more  detail  than  those  used  in  Series  3  were  employed,  and  these 
constitute  Series  4.  For  most  of  them  the  pendulum  tachistoscope  was 
used  as  a  means  of  exhibition. 

.  There  are,  however,  objections  both  to  the  use  of  this  sort  of  material 
and  to  the  method  of  exhibition,  and  it  is  rather  as  forming  a  very  good 
introduction  to  the  definite  study  of  imaging  that  the  results  of  this 
series  are  here  worth  consideration. 

When  the  pendulum  tachistoscope  was  used  it  was  often  found 
difficult  to  get  a  clear  definition  of  the  objects  represented,  except  with 
a  rather  small  picture.  Some  subjects  also  are  troubled  by  having  to 
stay  for  a  length  of  time  in  a  dark  room.  In  any  case  the  method  of 
presentation  does  not  put  a  subject  into  anything  like  a  normal  situation. 
We  do  not  commonly  have  to  make  out  complex  pictures  or  scenes  by 
a  series  of  flashes^.  We  may,  of  course,  often  enough  observe,  by  a 
number  of  rapid  glances,  a  landscape  through  which  we  are  passing. 
But  in  that  case  we  are  not  anxious  for  accurate  reproduction,  and  we 
rarely  need  to  observe  closely.  It  does  not  seem  safe  to  say  that  the 
flashing  up  and  out  of  a  scene  can  give  a  result  at  all  comparable  to 
the  continued  observation  of  that  scene,  even  when  that  observation 

^  It  is  trae  that  momcDtary  exposures  were  used  throughout,  and  that  to  -some 
extent  this  method  is  bound  to  tend  to  produce  an  unusual  attitude  in  the  observer. 
But  the  difficulty  arising  in  this  way  is  less  marked  the  less  complex  in  structure  is  the 
material  given  to  be  observed. 
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AD  this  may  have  tended  to  increase  greatly  the  part  played  by  acts 
of  imaging. 

The  most  striking  illustrations  of  this  were  given  in  the  different 
interpretations  placed  upon  a  representation  of  the  well-known  painting 
of  "Hubert  and  Arthur,"  by  W.  F.  Yeames.  Every  person  who  was 
given  this  picture  to  describe  made  of  it  something  different  from 
everybody  else.  A  few  cases  may  be  given.  Repeated  observation  was 
always  found  necessary. 

At  the  first  glance  subject  A.  said: 

"  It  is  a  woman  in  a  white  apron  with  a  child  standing  by  her  knee. 
She  is  sitting  down  and  has  her  legs  crossed.  She  is  on  the  right  of 
the  picture  as  I  see  it,  and  the  child  is  looking  at  her." 

At  the  second  attempt  he  said  that  the  woman  was  standing  up, 
and  then,  during  thirteen  trials,  made  few  alterations  and  added  very 
little  detail.  At  trial  16  he  said:  ''I  had  a  vague  feeling  that  I've 
seen  it  all  before  somewhere.  But  I  don't  know  where,  and  I'm 
not  sure  what  it  is."  At  the  next  attempt  he  spoke  of  a  "  girl'*  leaning 
forward,  and  "stretching  upward  towards  her  mother — well,  towards 
the  woman."  Further  details  were  given,  and  then,  at  trial  25  he 
remarked :  "  Now  I  can  see.  The  picture  is  that  of  a  little  girl  saying 
her  prayers  on  the  other  side  of  her  mother's  knee  away  from  me. 
I  mean  she  is  kneeling  on  her  mother's  knee.  She  is  dressed  in  a  night- 
gown.    The  length  of  the  night-gown  made  it  look  as  if  she  is  standing." 

The  picture  was  given  thirty-eight  times  in  all,  but  there  was  no 
further  change  in  the  general  idea  of  the  interpretation,  though  further 
details  were  given.  The  subject  said  that  he  had  seen  the  picture  in 
somebody's  bedroom  a  long  time  before. 

Subject  B.  at  first  saw  simply  two  figures,  but  at  the  third  attempt 
he  said :  "  Yes,  there  are  two  figures.  One  of  them  seems  to  be  leaning 
back  a  little,  and  the  other  is  struggling  with  him,  or  is  about  to  struggle." 
Thereafter  the  story  was  one  of  development  of  the  idea  of  two  persons 
wrestling.  A  "  dark  fellow'*  was  made  out,  and  was  said  to  be ''  getting 
the  worst  of  it.'*    This  subject  saw  the  same  picture  fifty-five  times. 

Subject  C.  began  in  much  the  same  way: 

"  I  saw  nothing  definite,  but  merely  a  sort  of  contrast  of  black  and 
white.  There  was  something  very  like  a  white  shape  wrestling  with 
a  black  one."  At  the  second  attempt  he  got  his  general  setting. 
"Evidently  it  is  a  room  with  a  black  or  shaded  side  to  the  right,  and 
windows  or  else  a  highly  illuminated  part  to  the  left.  There  was  a 
black  figure  turning  towards  a  white  one.     It  was  like  a  jepresentation 
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I  was  reminded  of  when  I  saw  this.  There  was  a  ship  of  heavy  freight 
there  at  the  time,  just  as  there  is  in  the  picture  here.  So  I'm  always 
confusing  the  two,  and  I  shall  get  no  more  out  of  this." 

This  difference  of  interpretation,  present  to  some  extent  throughout 
the  whole  of  the  investigation,  but  rising  to  its  height  so  far  in  the 
series  just  described,  is  the  point  now  of  chief  importance.  It  means 
that,  in  the  interpretation  of  presented  material,  imaging,  in  the  sense 
spoken  of  at  the  beginning  of  this  paper,  may  play  a  prominent  part. 
It  therefore  seemed  worth  while  to  attempt  the  study  of  a  further 
series,  which  should  be  designed  specially  with  a  view  to  arousing  acts 
of  imaging ;  and  for  this  to  use  outlines  that  might  suggest  many  things, 
but  that  definitely  represented  nothing. 

Before  however  the  results  secured  from  the  use  of  this  material  are 
described,  an  attempt  must  be  made  to  sum  up  the  main  points  of  interest 
that  arise  from  the  study  of  methods  and  factors  in  perceiving  carried 
out  with  Series  1-4. 

4.    Summary  op  Results  prom  Series  1-4. 

As  to  methods: 

Methods  adopted  in  perceiving  varied  with  variation  in  the  material 
given  to  be  perceived.  When  presented  material  was  comparatively 
simple  in  structure ;  when  its  parts  were  so  clearly  related  by  connecting 
lines  that  they  formed  readily  appreciable  wholes ;  when  it  was  already 
familiar  to  the  subject;  or  when  it  carried  a  common  representational 
meaning,  the  general  method  was  to  attempt  to  make  out  the  whole 
at  a  single  glance.  But  with  unfamiliar,  or  disconnected,  or  relatively 
detailed  material  the  tendency  was  towards  a  more  analytic  method. 
The  latter  method  was  more  readily  adopted  with  complex  diagrams 
of  a  geometrical  character  than  with  concrete  picture  material,  except 
with  those  subjects  who  at  once  grasped  the  rule  of  construction  of 
diagrams.  The  method  of  analysis  was  also  more  marked  upon  repeated 
exhibition  of  material.  Then,  commonly,  parts  only  of  presented 
material  were  definitely  observed  at  any  one  glance,  though  most 
subjects  had  also  what  they  called  a  *  general  impression'  of  the  rest. 
As  in  these  experiments  the  purpose  remained  constant,  nothing  can 
be  said  with  regard  to  the  relation  of  46pendence  sometimes  asserted 
to  hold  between  change  in  method  and  change  in  purpose.  In  fact 
in  these  instances  the  change  of  method  occurred  most  readily  in  those 
subjects  who  kept  the  constant  aim  clearly  before  themselves  all  the 
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time,  80  as  quickly  to  adapt  themselves  to  any  change  in  the  materiaL 
The  experiments  show  that  a  'set'  or  habit  of  perceiving  grows  up  very 
quickly  indeed  in  adult  subjects,  and  in  the  absence  of  definite  decision. 

Except  in  the  simplest  cases,  the  method  adopted  showed  a  close 
blend  of  perceiving  and  imaging.  For  reproductions  often  depended 
on  inference  from  general  impression  and  specific  observations,  and 
commonly  contained  detail  which  subjects  admitted  that  they  saw  only 
imperfectly,  and  often  something  that  was  not  present  at  all.  '  General 
impression'  may  mean  appreciation  of  a  plan  of  construction — as, 
commonly,  with  designs — or  of  the  subject  of  representation — as  with 
concrete  pictures.  For  ordinary  subjects  it  is  most  important  in  the 
latter  case.  It  greatly  increases  the  rapidity  possible  in  perceiving,  but 
is  unfavourable  to  accurate  reproduction.  Ordinarily  however  there  is 
little  need  for  very  definite  and  accurate  reproduction,  and  so  reliance 
upon  inference  is  often  extremely  important  in  everyday  acts  of  per- 
ceiving. 

As  to  factors  influencing  methods : 

First  there  are  those  that  may  be  referred  to  characteristics  in 
presented  material,  and  secondly  those  that  may  be  referred  to  charac- 
teristics of  the  subjects  themselves.  There  is  close  relation  between 
the  two. 

Of  the  first  class  (a)  with  figures  and  diagrams: 

(1)  Symmetrical  arrangement  was  found  to  be  readily  appreciable 
and  favourable  to  correct  reproduction.  It  was  rarely  observed  in 
detail,  but  subjects  would  have  an  'impression'  of  symmetry. 

(2)  With  structurally  complex  material  there  was  a  tendency  to 
observe  the  top  parts  of  figures  in  most  detail. 

(3)  Any  novel  features  in  presented  material,  particularly  unusual 
gaps,  were  generally  noticed,  but  their  nature  was  more  accurately 
reproduced  than  their  position. 

(4)  Additions  to  a  ground  plan  with  which  a  subject  was  already 
familiar  tended  to  be  more  readily  reproduced  than  relatively  equally 
great  omissions  from  such  plan.  They  were  generally  noticed  as 
additions,  and  their  precise  nature  was  fairly  well  reproduced.  With 
omissions,  although  difference  was  noted  easily,  the  specific  change  was 
less  readily  given. 

(6)    With  concrete  picturj  material: 

(1)  The  most  important  factor  in  helping  towards  successful  per- 
ceiving was  the  arrangement  of  material  in  such  a  way  as  to  form  a 
readily  appreciable  whole  of  meaning. 
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(2)  With  detailed  material  composition  was  important.  The  most 
favourable  arrangement  was  that  in  which  there  was  a  prominent 
central  figure  round  which  the  other  details  could  be  grouped. 

Of  the  second  class: 

(1)  Most  fundamental  was  the  constant  'effort  after  meaning.' 
This  accompanied  and  helped  to  direct  all  cases,  but  it  is  not  to  be 
identified  with  *felt  strain/  and  does  not  necessarily  imply  the  presence 
of  such  strain. 

(2)  There  was  a  marked  tendency  to  criticism  or  valuation,  and 
this  was  definitely  connected  with  the  feeling  that  accompanied  all  acts 
of  perceiving.  In  its  simplest  form  it  consisted  solely  in  a  general 
attitude  of  ease  or  of  he§itation,  but  it  readily  expressed  itself  in  the 
more  definite  forms  "  I  do  (or  do  not)  like  this,"  and  in  critical  remarks 
about  the  designs  or  drawings  given.  The  tendency  to  valuation  was 
connected  with  the  ease  with  which  meaning  was  attached  to  figures, 
and  with  the  nature  of  the  meaning  attached. 

(3)  What  was  made  of  the  given  material  depended  greatly  upon 
the  prior  experience  of  a  subject,  and  upon  his  constant  interests  or 
those  of  the  moment. 

(4)  This  reliance  upon  prior  experience  helped  to  produce  great 
variety  of  interpretation,  and  may  also  be  connected  with  the  strong 
tendency  to  refer  change  in  sensible  appearance  to  faulty  observation 
instead  of  to  actual  change  in  the  object. 

(5)  It  was  common,  particiJarly  in  subjects  with  no  developed 
abstract  interests,  to  give  names  either  directly  or  by  analogy  to  material 
presented.  In  many  cases  the  naming  helped  to  fashion  the  representa- 
tion. 

(6)  When  there  were  more  details  than  a  subject  could  readily 
make  out  at  a  single  glance,  and  particularly  when  no  plan  of  con- 
struction was  grasped,  there  was  a  marked  tendency,  constant  in  any 
one  subject,  towards  multiplication  or  diminution  of  detail.  Closely 
connected  with  this  were:  (a)  the  attitude  of  dissatisfaction,  (6)  the 
swift  fading  of  the  primary  image,  and  (c)  the  fact  that  ordinary  observa- 
tion is  merely  hindered  if  it  concerns  itself  much  with  minute  detail. 

In  several  of  these  cascB  it  is  clear  that  factors  that  are  of  importance 
in  determining  the  result  of  an  act  of  perceiving  may  lie  outside  the 
limits  of  the  act  itself,  and  of  these  experiments. 
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presept.  Sometimes  it  was  the  general  shape  of  the  blot,  and  some- 
times it  was  an  outstanding  feature  that  played  the  chief  part  in 
det^ermining  the  suggestion. 

The  most  definite  description  of  method  was  given  by  the  subject 
who  said  that  he  'rummaged  about'  amongst  his  images  to  find  one 
that  would  fit  a  part  of  a  given  blot.  He  projected  the  image  on  to 
the  blot^.  If  he  got  it  to  fit,  and  there  were  still  parts  of  the  blot 
uncovered,  he  tried  other  images  as  nearly  as  possible  related  to  the 
first*  In  all  cases  the  blot  appeared  to  him  as  a  whole.  In  this  way 
he  got  often,  as  he  said,  scenes  which  he  himself  recognised  as  being 
quite  absurd.  Thus  blot  13  on  Plate  II  reminded  him  of  "a  lanky 
boy  and  a  jester  watching  the  antics  of  an  inebriated  abbot^." 

Most  subjects  were  far  less  definite,  and  a  study  of  the  results 
suggests  that  the  most  general  case  was  that  a  blot  presented  immediately 
suggested  a  situation  or  a  class  of  things,  and  that  th«  rest  of  the  work 
was  further  to  specify  this. 

In  the  case  of  blots  with  several  distinct  parts  there  were  well- 
marked  constant  differences  between  those  subjects  who  saw  them  as 
a  whole  and  those  who  took  them  merely  as  a  number  of  different  blots. 

We  turn  now  to  a  consideration  of  the  nature  of  the  suggestions 
made.  First  their  general  characteristics  will  be  described,  and  after- 
wards an  attempt  will  be  made  at  classification  on  the  basis  of  differences 
between  groups  of  lists  furnished. 

The  most  immediately  striking  feature  of  the  results  was  their 
enormous  variety.  Hamlet's  swift  changes  of  fancy  about  the  cloud^ 
were  nothing  to  the  varying  verdicts  of  these  subjects.    What  to  one 

^  The  method  of  this  subject  could  be  more  minutely  described.  First  he  ihought 
about  an  object  or  a  situation.  Then,  in  his  case  in  the  visual  form,  he  called  up  an 
image  of  some  particular  instance  and  this  he  tried  to  fit  to  the  blot.  The  thinking 
about,  which  was  quite  common,  is  not  to  be  regarded  as  itself  necessarily  involving  an 
image  in  the  ordinary  sense. 

*  In  general  those  subjects  who  took  the  blots  as  wholes  got  far  more  fantastic 

suggestions  than  those  who  split  them  into  parts,  and  took  each  part  by  itself.    Another 

person,  for  instance,  found  that  blot  13  suggested :  **  In  the  middle  the  top  of  the  apple 

tree;  on  the  right  the  Devil  with  his  horns;  on  the  left  Adam,  and  Eve  in  the  distance.'* 

»  See  Hamlet,  Act  m.  Scene  2 : 

Ham,   Do  you  see  yonder  cloud  that's  almost  in  shape  of  a  camel  ? 

Pol,      By  the  mass,  and  'tis  like  a  camel,  indeed. 

Ham,  Methinks  it  is  like  a  weasel. 

Pol,     It  is  backed  like  a  weasel. 

Ham,   Or  like  a  whale  7 

Pol,      Very  like  a  whale. 
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point  out  how  tix^TT*ni**iv  /i^riTT.i*  .**  w.  't^-^r  'Ux:;»^n<.  na  tptr. 

With  blots  p«MiH*»tsiHiur  ^mr,*^  .ii*:„"-3  "ti-r  ~.fcn«f^  -vaa  •ommonir 
oue  of  detail  rather  "nan  n  i*^»*rai  -i-a.  ?  r  nj^^ACi.?^  ;,f.'r  I  jfeujdgamct 
something  of  the  bird  )r  of  'he  ian  -fi  "^*^.r^-^t»v*=-i  i^ir  ^r  "hirrv-rfaife 
aubjects^  but  ouiy  twelve  urr^m  m  MaI  r  i  uica:  tut^  4iDmjhr  it 
was  a  goose,  two  a  ct)ok  rmwrnij.  »ne  i  -:ir!xr^'"  viilf  -hjr^  tpt^  .^menir 
to  call  it  a  bird  without  furraer  -snerinfannn.  ^miian^  with  biot  3 
which  is  the  niotjt  regular  in  ihape  if  'hem  lA.  Tt»m^*»  -mniecta  aut 
of  thirty-six  called  it  a  seal,  iix  ^uini**srt»fi  .j.  ^nail  )r  a  iiuir,  four  more 
thought  it  wa»  a  mermaid.  The  or.it*r  -num^nona  were:  dak'  li), 
'whale/  \voung  shark/  ^dragon  w:^h  no  less,'  onbra.'  newt/  'jefly 
bug  lying  ott  its  side/  'R^^man  lamp/  *man  iTimr  in  a  sack.'  and 
*  Uiil^nJe/     Two  subjects  ma<le  norhmg  of  it. 

With  blots  more  irregular  in  outline  the  variety  extended  to  tlie 
l^omuul  situation  itself.  Two  subjectji  only,  out  of  twenty-three, 
i4;^ioihI  U>  call  blot  9  a  'lady  falling  down.'  No  two  persona  agreed 
(u  thciv  interpretation  of  blot  12,  and  the  same  may  be  said  of  moat 
ill  (ho  blots  in  the  series  that  were  similar  in  shape  to  these. 

nubjcctH  fvtH[uently  noticed  the  very  common  suggeation  ol 
.niiuhJ>i.  'Ihe  total  number  of  suggestions  obtained  was  1()68,  and  ol 
III.  aN  <»*•>  ^e»<^  ^f  some  animal  or  of  a  human  being.  Many  of  the 
..ilr  It  \v<^io  of  plants,  and  in  a  large  number  of  cases  scenes  were 
,.,  .    ,i.,l  in  s^hich  animals  or  men  playe^d  a  part.     Thus  inanimate 
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objects  came  very  rarely  into  the  lists.  The  frequency  of  animal 
suggestions  was  most  marked  of  all  in  connexion  with  the  blots  which 
were  more  simple  and  more  of  a  *  whole'  than  the  others.  Here  72  %  of 
the  attempts  definitely  gave  animals.  Several  subjects  suggested  that 
the  reason  was  that  outlying  streamers  or  points  first  caught  attention. 
These  readily  suggested  motion  and  so  life.  Besides,  as  one  said :  *'  it 
is  living  things  that  are  most  noticeable  and  most  interesting.^' 

It  has  of  course  been  noted  before  that  this  sort  of  test  may  throw 
a  good  deal  of  light  on  a  person's  interests  and  perhaps  on  his  occupation. 
The  subjects  themselves  often  called  attention  to  this.  "You  ought  to 
be  able  to  tell  a  lot  about  a  man's  interests  and  character  from  this 
sort  of  thing,"  they  would  say.  It  was  a  woman,  for  example,  who 
gave  *  bonnet  with  feathers,'  *  blanc-mange,'  'piece  of  velvet,'  *furs — 
marabout,'  'piece  of  shot  silk'  (twice),  'ostrich  feathers,'  and  'cross- 
stitch  work,'  in  her  list.  The  subject  who  was  reminded  by  one  of  the 
blots  of  "Nebuchadnezzar's  fiery  furnace,  with  two  men  on  either  side 
at  the  top,  and  two  in  the  middle"  was  a  parson;  while  the  same  blot 
reminded  a  scientist  interested  in  physiology  of  "an  exposure  of  the 
basal  lumbar  region  of  the  digestive  system  as  far  back  as  the  vertebral 
column  up  to  the  floating  ribs."  Many  other  illustrations  of  the  same 
kind  of  thing  might  be  given. 

Apart  from  special  interests,  it  was  common  to  find  that  when  a 
subject  had  once  got  a  certain  type  of  suggestion  he  would  run  a  good 
deal  on  this.  One  subject  saw  a  man's  face  in  one  of  the  later  blots  of 
the  series  and  thereafter  to  the  end  he  tended,  to  his  annoyance,  to  see 
a  face  in  every  blot  presented.  Another,  at  the  end  of  the  trials,  said 
that  what  struck  him  most  was  his  tendency  "  to  get  a  line  and  then  to 
stick  to  it."  To  some  extent  however  this  is  no  doubt  due  to  actual 
appearance  of  similarity  among  the  blots  themselves.  Instances  of  this 
kind  of  persistence  of  a  topic  are :  *  ghosts,'  *  more  ghosts  kissing,'  *  more 
kissing,'  'green  ghosts' ;  and  again:  '  picture  of  an  ornamental  garden 
with  a  colossal  statue  of  a  man  in  evening  dress,'  '  valley  between 
two  hills,'  'valley  ending  in  a  bridge,*  'valley  seen  through  a  bridge.' 

These  are  the  most  notable  common  characteristics.  An  attempt 
must  now  be  made  at  classification  based  on  differences  between  groups 
of  lists. 

This  might  be  done  in  the  common  way,  by  a  division  of  subjects 
into  type^.  But  separation  into  types,  though  it  is  of  considerable 
practical  value,  solves  no  theoretical  problem.  The  relatively  set  ways 
of  reacting  which  are  illustrated  in  types  have  practically  always  been 
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was  a  'earner  (blot  2)  to 
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to  another  an  'octopus" ;  ■  • 
out ' ;  to  another  a  '  pic  t  \n  ^ 
poems.'     The  uninitiated  ^^ 
all  attempts  to  desciilx'  i.i. 
'Irate  lady  talking  to  ,\  m.u. 
'Bear's  head,  and  a  hvv\  1    -   . 
'  Angry  beadle  eject  ing  a  1 1  • 
*A  man  kicking  a  football 
'Lakes,  and  green  patch<'N  < 
'Scarecrow  behind  a  you;  ^ 
'Stockinged  foot.     Bcai   a 
'Tiny  partridges  nowly  1 
'Animal  pictures,  and  t!^-   ' 
'Smoke  going  up.' 

These  were  all  given 
of  perversity,  but  serio^i 
point  out  how  extreni-l 
With  blots  possess  in 
one  of  detail  rather  tlum 
something  of  the  bird  or 
subjects,  but  only  t\vej\ 
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For  the  subjects  in  Class  1  (a)  nearly  all  blots  of  course  represented 
particular  objects  or  scenes,  and  most  of  them  recalled  definite  events 
in  personal  history  which  were  reinstated  in  visual  or  other  imagery. 

Take,  for  example,  these  remarks  made  by  one  of  the  'reminiscent' 
subjects : 

Blot  7  suggested  a  crown  :  he  said, 

"I  seemed  to  be  back  in  the  Tower  of  London  looking  at  the  Crown  Jewels. 
I  could  see  the  bars  in  front  of  them,  and  the  men  guarding  them.  I  didn't  see 
myself  there,  but  I  felt  as  if  I  was  there.  It  was  Sunday  afternoon.  You  seem  to 
feel  different  on  Sunday  somehow,  and  I  felt  like  that." 

Another  blot  he  called  two  '  robins '  : 

"That  reminded  me  of  a  picture  in  a  book  called  Chatterbox  that  I  used  to  look 
at  when  I  was  very  young.  It  is  queer  because  I  had  really  forgotten  aU  about 
that  picture.  Now  I  come  to  think  of  it  the  birds  there  were  not  robins  at  all.  But 
they  were  standing  just  as  these  two  are  here." 

Blot  6  was  'Goto  bark': 

"That  is  exactly  like  a  particular  specimen  of  coto  bark  I  saw  not  long  ago.  All 
the  circumstances  came  back  vividly  to  me.  I  was  in  the  laboratory,  and  I  seemed 
to  see  the  faces  of  a  lot  more  men  who  were  there  too." 

Blot  11  he  called  a  pansy: 

*I  remembered  a  Sunday  afternoon  at  Ryde  when  I  was  reading  a  book  about 
a  pansy.  There  was  something  peculiar  about  the  stigma  of  this  particular  flower, 
and  I  was  specially  interested  in  it.  The  image  of  the  book  came  back  to  me. 
I  could  see  its  green  covers.  I  was  sitting  in  a  chair  just  Uke  this  one;  with  crossed 
legs,  leaning  against  one  of  the  arms  exactly  as  I  am  doing  now.  The  author's 
name  came  back  to  me,  but  not  just  at  first." 

This  subject  had,  he  said,  distinct  visual  imagery  throughout,  but 

never  of  himself.     He  came  into  the  scene  through  having  what  he 

called  *the  feel  of  an  experience.     This  was  common  in  other  cases 

also,  particularly  when  what  was  recalled  had  occurred  long  before. 

For  blot  3,  for  instance,  one  of  the  *  reminiscent'  subjects  wrote:   "Feel 

shuddery — a  conglomeration  of  slimy  snails."     Then  she  said  that  many 

years  before,  at  a  boarding-house  at  the  sea-side,  she  had  suffered  a 

shock  on  finding  a  snail  crawling  on  a  bread  plate.     The  feeling  she  had 

then  was  revived  when  she  saw  this  blot,  and  became  so  strong  that 

she  had  to  turn  away  in  disgust.   Another  subject  was  reminded  by  one 

of  the  blots  of  an  operation  for  cancer  that  he  had  seen  performed  long 

before.    He  described  how  he  had  gone  into  an  anatomical  class-room 

not  knowing  what  was  the  subject  of  demonstration.     The  sudden 

shock  he  had  then  was  revived  at  the  siprht  of  the  blot. 
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The  feeling  was  by  no  means  always  painful.  One  'reminiscent' 
subject  called  blot  8  a  swallow,  and  the  comment  was : 

"That  is  very  curious.  I  associated  the  Square  here  [it  was  at  a  small  town 
in  Gloucestershire]  with  that,  and  it  aU  came  back  to  me  how  when  I  was  a  small 
boy  of  say  8  or  9  years  I  used  to  run  after  the  swallows,  and  try  to  catch  them.  It 
was  nice  to  feel  that  again." 

In  all  these  cases  it  appeared  that  the  first  glance  reinstated  a  more 
or  less  general  situation,  marked  by  a  particular  feel.  Then  specific 
details  were  developed.  In  this  way  suggestions  that  were  not  in  the 
shape  of  the  blot,  such  as  suggestions  of  sound  or  of  particular  times 
and  places,  came  in.  Blot  1,  for  example,  was  once  said  to  be  a  "cock 
crowing  early  in  the  morning,"  and  the  phrase  *  early  in  the  morning' 
evoked  the  comment,  "Well  it  has  a  very  aggressive  look,  and  I  have 
been  wakened  several  times  lately  by  a  cock-crow  early  in  the  morning." 

Many  subjects  however  showed  a  strong  tendency  to  particularisation 
apart  from  much  personal  reminiscence.  These  often  minutely  specified 
their  suggestions,  dealing  much  in  proper  names  and  adjectives.  Such 
subjects  would  not  say  *  rat'  simply,  but  **  a  particularly  venomous  rat" ; 
not  *duck'  simply,  but  "the  duck  I  see  is  standing  on  its  legs  running, 
flapping  its  wings  and  quacking" ;  not  simply '  a  man  walking/  but  things 
like  ''  Peary  going  to  the  Pole."  Often  the  suggestions  were  elaborate, 
with  a  kind  of  dramatic  touch  about  them,  as  in  ''  Girl  leaning  over 
some  fence  or  bridge.  Hat  falls  off.  Cape  blows  back.  Scarf  flies  up 
like  a  flag.  She  falls,  screaming";  or  "Miser's  money  bag  with  long 
strings.  His  saucepan  ready  for  the  fire  by  its  side";  or  "College 
crest  in  between  two  figures  that  are  wrapped  in  sheets.  Napoleon 
on  the  top  of  the  crest."  Quite  often  a  blot  suggested  a  picture,  though 
not  necessarily,  as  was  the  case  in  the  proper  reminiscent  subject,  the 
subject  himself  looking  at  the  picture.  Instances  are:  "That  is  like 
a  picture  of  a  camel  I've  seen  in  *  Just-so  Stories'";  "Very  much  like 
a  picture  I  have  seen  of  a  genius  coming  out  of  a  bottle  in  'Arabian 
Nights'";  "It  is  a  sunset  with  angelic  figures  coming  through  the 
clouds.    Just  like  one  of  Blake's  pictures" ;  "Turner's  'Angel  Faces.'" 

Subjects  belonging  to  these  first  two  classes  were  invariably  quick 
at  getting  suggestions,  very  wide  in  their  range,  and  they  appeared 
highly  amused  throughout.  They  laughed  readily,  not  so  much  at  the 
queer  shapes  of  the  blots  themselves  as  at  the  strangeness  of  the  sugges- 
tions that  occurred. 

But  there  is  a  kind  of  particularisation  that  is  of  the  blot  rather 
than  of  the  suggestion.     In  the  instances  so  far  considered  there  was 
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a  tendency  to  forget  that  something  was  given,  because  it  was  what 
was  suggested  that  attracted  chief  attention.  But  here  it  was  just 
what  was.  given  that  was  prominent.  There  may  be  little  or  no  difference 
between  the  actual  results  secured  in  the  two  cases,  but  the  second 
seexDfl  to  be  farther  from  imaging  proper,  and  the  behaviour  of  the 
subjects  was  distinctly  different.  In  the  second  case  there  was  much 
more  sense  of  a  problem,  much  less  marked  feeling,  and  in  general  a 
lather  slower  reaction.  Very  often  this  kind  of  particularisation  occurred 
with  suggestions  that  had  to  do  with  specialised  scientific  interests. 

In  the  generalising  subjects  the  feeling  that  was  present  seemed 
to  attach  not  to  the  suggestions,  or  to  the  apprehension  of  the  blots, 
or  to  any  critical  attitude  with  regard  to  the  shape  of  the  blot,  but 
solely  to  the  tdsk  itself  of  getting  a  suggestion.  Subjects  reacted  more 
slowly,  and  there  was  a  larger  percentage  of  cases  in  which  they  could 
not  get  suggestions  at  all.  What  they  got  was  unspecified  and  stood 
for  any  instance  of  its  kind,  but  no  instance  was  imaged  or  even 
thfHight  of. 

Most  of  these  points  are  illustrated  in  the  following  complete  list 
which  was  furnished  by  a  'generalising'  subject^: 

1  [1].  .        2.   Bird    perched    on    something.        3.   Butterfly.        4.  . 

6  [2].  .        6.   Potato    sprouting.        7  [3].   Tadpole.        8.   Bird.        9.   Snails. 

10.   Canary  on  a  perch.      11.   Woman's  head  and  shoulders.      12.   .      13.   Moth. 

14.  Child  walking.       15  [7].   Something  burning.       ia[8].   Beetroot.       17.  . 

18  [6].  .      19.   Potato  sprouting.     20  [4].   .     21.   IsleofSkye.      22.  Two 

dancing  bears.       23  [9].  .       24  [6].   Insect.       26.  Two  leaves.       26  [10],   A 

flower.     27.  Leaves.     28.  .    29.  ,     30.  .    31.  — r-.     32  [11].  Paw 

marks.      33  [12].   Footmarks.      34.   Sea  anemone.      35  [13].  .      36.  . 

There  was  no  visualisation  with  these  responses,  and  with  the  single 
exception  of  suggestion  21  there  was  no  specification.  The  subject 
was  slow  throughout,  and  took  up  a  thoroughly  disinterested  attitude. 
With  such  subjects  there  was  at  times  a  marked  puzzling  to  make  out 
what  the  blots  could  represent,  and  this  sometimes  aroused  a  feeling 
which  came  near  to  annoyance. 

It  is  notable  that  in  the  above  list  there  is  one  definite  specification : 
"Isle  of  Skye"  for  blot  21.  The  subject  noticed  this  and  said:  "It 
isn't  really  like  the  Isle  of  Syke,  but  I  was  talking  with  a  man  about 
that  yesterday."  The  particularisations  of  the  generalising  subjects 
had  practically  all  to  do  with  recent  occurrences  in  this  way. 

^  The  numbers  given  in  this  list  refer  to  the  order  of  blots  as  they  were  presented. 
The  numbers  in  braokats  refer  to  the  reprodootions  in  Plates  I  and  11. 
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Of  the  generalising  subjects  three  were  students  of  philosophy  who 
have  had  mach  training  in  abstract  thinking,  one  was  a  mathematician, 
and  the  others  were  people  whose  general  mode  of  life  is  regular  and 
monotonous,  who  read  comparatively  little,  and  whose  range  of  interests 
is  not  wide.  Of  the "  remiuiscents'  two  were  women  who  are  accustomed 
to  make  up  stories  for  their  young  children,  one  was  a  boy  of  9,  one 
a  boy  of  13,  one  a  youth  of  15,  and  one  a  man  of  22  who  had  just 
completed  some  years  training  for  practical  work  in  chemistry.  The 
best  of  the  particularising  subjects  were  two  men  and  one  woman 
whose  interests  are  dominantly  literary  and  whose  reading  is  wide. 

5.     Discussion  of  Resit-ts. 

It  is  now  time  to  attempt  some  discussion  of  the  bearing  of  results 
obtained  on  the  general  theory  of  the  nature  and  relations  of  percriving 
and  imaging. 

The  most  impressive  feature  of  the  results  of  the  first  series  of 
experiments  is  the  great  complexity  which  they  showed  to  be  pree^it 
in  much  that  we  call  perceiving.  This  has  of  course  been  noticed  often 
enough  before.  In  a  '*  Study  of  Apperception^, "  for  instance,  PiDsbury 
gives  a  somewhat  elaborate  scheme  according  to  which  we  have: 

(1)  the  sensation,  an  element  of  all  cognitive  states,  and  admittedly 
an  abstraction  from  concrete  reality; 

(2)  the  ideOy  a  compound  or  complex  of  sensations; 

(3)  association  y  as  giving  the  simplest  form  of  connexion  between 
ideas; 

(4)  apperception,  as  representing  the  influence  of  general  experience 
in  consciousness,  just  as  association  represents  the  influence  of  particular 
idea  upon  particular  idea; 

(5)  perception,  the  first  concrete  conscious  process  from  which  aD 
the  other  forms  have  been  abstracted. 

Thus  PiDsbury  maintains  that  perception,  which  he  rightly  speaks 
of  as  within  itself  a  complete  act,  includes  what  are  called  assimilation, 
associative  synthesis,  and  complication,  all  the  forms,  that  is,  of 
associative  connexion  that  are  discriminated  by  Wundt.  It  includes 
also  the  apperceptive  connexion  of  apperceptive  svnthesis,  and  a  good 
deal  of  what  goes  commonly  under  the  name  of  thinking. 

Sow  undoubtedly  perceix-ing  may  include  all  this,  but  there  is  no 
reason  for  holding  that  it  must.  Pillsbury  presented  words  for  his 
subjects  to  read.  His  problems  were  therefore  even  less  simple  than 
^  Amerietm  Jomrmal  cf  PtycMogy,  1S9&-7,  {^  350-383. 
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some  of  the  earlier  of  those  here  given.  Both  in  his  case  and  generally 
in  this,  the  subjects  were  adults  whose  acts  are  influenced  by  a  mass  of 
distinguishable  mental  processes.  So  that,  although  it  is  true  that  all 
such  experiments  on  perceiving  reveal  very  great  complexity,  what  must 
be  attempted  is,  not  merely  the  sorting  out  and  naming  of  distinguishable 
processes  present  in  the  most  complex  cases,  but  the  decision  of  what 
is  the  minimum  complexity  possible,  and  how  so  large  a  number  of 
factors  come  in  in  the  course  of  development. 

Very  often  in  the  mental  life  it  is  found  that  specific  processes  arise 
and  serve  relatively  undirected  general  tendencies.  That  is  the  case 
here.  In  all  instances  of  perceiving  there  is  what  has  here  been  called 
an  *  effort  after  meaning,'  and  the  many  definite  processes  that  may  be 
discriminated  within  a  developed  act  of  perceiving  are  to  be  thought 
of,  not  so  much  as  constituents  of  the  act,  but  as  ways  in  which  the 
'effort  after  meaning'  finds  expression  in  the  presence  always  of  direct 
sense  stimulation,  for  without  the  latter  we  cannot  speak  of  perceiving 
at  all. 

The  term  'effort'  does  not  mean  that  in  all,  or  indeed  in  any,  acts 
of  perceiving  the  subject  feels  himself  striving  in  any  way.  It  is  used 
because  in  no  case  is  perceiving  merely  a  receiving  of  something  given : 
there  is  always  some  discrimination  and  selection;  and  because  it  is 
a  convenient  word  to  indicate  a  tendency  that  while  it  takes  many 
specific  forms  retains  its  general  nature  throughout^.  It  is  by  virtue 
of  the  latter  characteristic  that  imaging  and  thinking  may  both  be 
considered  parts  of  a  total  act  of  perceiving  in  some  cases. 

The  term  'meaning'  is  equally  important.  As  Honigswald  says, 
''  The  factor  of  meaning  (Sinn)  cuts  deeper  and  deeper  into  the  enormous 
complexity  of  the  psychic  life  as  the  dominating  reaction*."  Here  it 
indicates  the  presence  of  at  least  two  directing  factors  in  all  attention 

^  It  has  been  suggested  that  in  spite  of  the  truth  of  these  considerationB  '  effort  *  is 
not  qnite  the  term  that  should  be  used.  Under  ordinary  circumstances,  it  is  said,  nothing 
is  more  effortless  than  perceiving,  and  it  would  be  better  to  use  some  such  phrase  as 
'  tendency  to  find  meaning.*  The  word  '  tendency,'  however,  is  hardly  definite  enough 
to  name  the  t&ctoT  here  referred  to,  and  so  long  as  the  implication  of  strain  is  kept  away 
there  seems  to  be  no  valid  objection  to  the  retention  of  the  term  '  effort.* 

*  Prinzipiender  Denkpsychologie, quoted  by EwaXd:  The  Philosophical  Review,VohTXJn. 
p.  619 :  *'The  circumstance,**  he  goes  on,  **  which  seems  to  me  to  demand  the  most  serious 
consideration,  even  from  a  purely  psychological  point  of  view,  is  the  tendency  of  everything 
psychical  in  the  direction  of  meaning,  or  what  I  should  like  to  call  simply  the  *  meaning* 
of  the  psychical... Only  the  relatively  meaningless  can  have  a  place  in  the  psychic 
structure ;  and  the  striving  after  a  meaningful  connexion  for  elements  in  an  unmeaning 
juxtaposition  probably  ceases  only  with  the  end  of  the  psychic  life  itself.** 
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to  a  present  object :  (a)  the  readiness  with  which  an  act  of  apprehension 
is  itself  carried  through,  and  (6)  a  certain  undefined  experience  of 
familiarity  in  reference  to  the  presented  situation.  These  two  are 
most  closely  connected,  so  that  often  (a)  depends  on  (6),  while  (6)  itself 
is  the  direct  outcome  of  the  fundamental  characteristic  of  retentivenees. 
All  the  various  processes  of  associating  and  of  apperceiving  are  ways 
in  which  the  experience  of  familiarity  is  rendered  definite,  and  they 
come  to  be  parts  of  an  act  of  perceiving  because  of  the  persistency  of 
the  'effort  after  meaning.' 

Apart  then  from  the  attribution  of  meaning  there  is  no  perceiving, 
but  meaning  may  be  attributed  either  in  a  very  vague  or  in  a  very 
definite  manner.  In  the  former  case  there  is  a  tendency  to  speak  of 
the  experience  as  a  *  feeling  of  something.  What  the  attribution  of 
meaning  is  at  its  minimum  the  experiments  throw  no  light  upon,  but 
they  do  illustrate  how,  when  meaning  is  vaguely  attributed,  there  is 
a  tendency  to  speak  of  it  as  a  feeling.  This  is  the  significance  of  the 
fact  that  subjects  often  said  that  they  "felt"  that  what  they  saw 
represented  something,  and  of  the  'feeling  of  relation'  present  par- 
ticularly in  connexion  with  symmetry. 

This  *  feeling '  however  is  not  feeling  proper,  though  it  is  accompanied 
by  that,  but  it  is  really  vague  apprehension,  either  in  the  first  place  of 
some  thing  or  in  the  second  place,  when  analysis  begins,  of  certain 
relations.  By  development  of  the  first  we  get  all  the  marks  of  imaging, 
and  of  the  second  all  the  marks  of  thinking.  The  two,  in  fact,  proceed 
together. 

So  far  as  these  processes  of  development  are  met  with  at  all  in 
experiments  they  are  already  in  mid-course.  A  simple  situation — a 
diagram  or  a  picture — is  presented,  and  is  seen  as  a  whole.  But  there 
is  always  a  tendency  to  see  it  as  an  instance  of  something,  and  this 
may  be  so  clear  that  the  subject  gives  the  object  a  name.  Definite 
naming,  of  course,  requires  that  much  work  of  analysis  and  synthesis, 
much  recognition  of  likeness  amid  difference,  shall  have  been  carried 
out,  and  so  itself  indicates  considerable  development.  But,  as  in  these 
experiments,  there  are  plenty  of  cases  in  which  a  subject,  without 
definitely  giving  a  name,  will  say  that  he  has  an  impression  that  what 
is  presented  is  an  instance  of  something.  This  impression  seems  capable 
of  analysis  into  (a)  an  apprehension  of  what  is  given,  and  (6)  a  feeling 
not  quite  definite  enough  to  be  called  a  feeling  of  familiarity,  but  rather 
merely  of  the  relative  ease  with  which  the  act  of  apprehending  is  carried 
out.     The  latter  is  a  true  feeling,  attaching  to  the  whole  act,  and  not 
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a  vague  apprehension — called  a  feeling  only  because  of  its  vagueness — 
of  relations  of  parts  within  an  object.  This  feeling  may  have  a  goocj 
deal  to  do  with  the  influence  of  general  experience  upon  perceiving, 
and  at  any  rate  is  at  the  foundation  of  much  imaging.  ^ 

For  all  acts  of  perceiving  yield  the  familiar  analysis  into  act,  object 
and  content,  the  relation  of  act  and  object  in  this  case  being  brought 
about  always  by  means  of  sense  experience.  Specifying  the  content, 
and  accompanying  the  whole  act,  is  a  feeling  which  may  originally  be 
one  merely  of  relative  ease  or  hesitation,  but  which  very  rapidly  takes 
certain  quite  definite  forms,  and  in  these  experiments  appears  as  satis- 
faction>  familiarity,  surprise,  disgust,  and  so  on.  It  is  the  feeling 
which,  upon  a  repetition  of  the  same  general  situation,  plays  a  leading 
part  in  tending  to  reinstate  the  content.  But  at  first,  since  the  feeling 
qualifies  the  act  as  a  whole,  it  is  the  whole  content  in  all  its  particularity 
that  tends  to  be  reinstated.  The  image  proper  is  as  concrete  and 
individual  as  the  percept.  In  the  last  of  the  series  here  employed  all 
the  subjects  in  whom  imaging  was  most  clear  and  precise  were  persons 
with  dominantly  concrete  interests,  and  in  many  cases  the  imaging 
was  induced  largely  by  some  particular  feeling,  together  of  course  with 
the  apprehension  of  what  was  presented. 

But  though  the  content,  in  an  act  of  imaging  proper,  is  always 
capable  of  precise  localisation,  at  the  same  time  it  is  far  more  fluid 
than  that  of  an  act  of  perceiving.  In  perceiving  we  say  "that  u  so- 
and-so,"  but  in  such  cases  of  imaging  as  we  have  in  the  last  series  we 
say  commonly  "  that  may  be  this,  or  this,  or  something  else."  Moreover 
transpositions  in  imagery  are  much  more  common  than  are  generally 
supposed.  Consequently  images  are  all  the  time  tending  to  lose  their 
particularity. 

The  basis  of  this  is  the  development  of  analysis  which  gets  its  earliest 
illustration,  so  far  as  the  present  experiments  go,  in  the  *  feelings  of 
relation.'  As  has  been  said  already  these  are  not  feeling  proper  at  all. 
They  do  not  simply  accompany  an  act,  but  indicate  rather  that  the  act 
is  now  directed,  not  upon  the  object  as  a  whole  but  upon  parts  of  it,  so 
that  the  content  holds  together  detail,  at  first  vaguely,  but  then  with 
more  and  more  definiteness.  And  this  apprehension  of  relations  is 
the  basis  of  the  generalisation  which  is  the  chief  mark  of  thinking^. 

^  P.  14.  See  also  Hoffding:  Modem  Philosophers  and  Lectures  on  Bergson  (Eng. 
trans.),  pp.  256-7.  Hoffding  uses  the  term  "analytical  intuition/*  and  points  out  tliat 
Descartes  and  Poincar^  have  described  it,  and  that  "it  designates  for  them  the  very 
passage  from  perception  to  analysis  or  proof.'* 
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For  this  analysis,  indefinite  as  it  is,  means  that  a  part  of  what  is  pre- 
sented, having  relations  to  other  parts,  may,  on  its  recurrence,  constitute 
for  the  subject  much  the  same  general  situation  as  would  the  recurrence 
of  the  whole.  And  then  what  is  not  presented  to  sense,  since  neverthe- 
less it  is  reinstated  for  experience,  is  already  relatively  free  from  a  set 
context.  But  the  constant  change  of  life  continually  presents  relations 
of  sameness,  difference,  relative  position,  and  so  on,  with  immense 
variation  of  material ;  and  so  it  comes  about  that  the  recurrence,  for 
sense  experience,  of  parts  of  an  object  tends  to  reinstate,  for  imaging, 
wholes  very  different  in  character.  This  itself  tends  to  damp  down 
the  feeling  characteristic,  for  feeling  conspicuously  attaches  itself  to 
particular  wholes.  At  first,  when  suggestive  material  is  presented,  as 
in  Series  4  and  5  here,  this  often  induces  the  subject  to  say:  "That  is 
this,  or  this,  or  this" — there  is  a  rapid  alternation  of  suggestions.  But 
all  the  while  the  processes  of  analysis  are  going  on,  the  relations  of  the 
various  suggestions  are  not^,  their  points  of  similarity  are  grouped 
together,  and  the  suggestions  narrow  to  a  whole,  relatively  unqualified 
'  by  feeling,  which  is  itself  capable  of  much  specification.  This  is  the 
stage  of  the  generalising  subject  of  the  last  series,  and  comes  far  nearer 
to  thinking  than  to  imaging  proper.  To  fix  both  specifications  and 
generalisations  naming  is  important,  and  hence  the  prominent  part  it 
played  throughout  the  experiments. 

In  a  complete  act  of  perceiving  then,  imaging,  as  the  reinstatement 
of  a  situation  or  object  not  presented  wholly  to  sense  experience,  and 
thinking,  in  its  beginnings  as  an  apprehension  of  relations  apart  from 
the  nature  of  what  is  related,  may  both  be  found.  They  both  involve 
the  partial  freeing  of  a  content  from  sense  background,  and  this  may 
go  farther,  so  that  the  processes  take  place  in  the  absence  of  sense 
stimulation  altogether.  Imaging  however  always  tends  to  retain  a 
characteristic  definiteness  of  content,  and  to  occur  in  close  connexion 
with  strongly  marked  feeling.  Thinking  may  achieve  equal  or  greater 
definiteness,  but  the  definiteness  always  appears  as  a  characterisation 
of  that  which  is  thought  about,  and  feeling  is  at  a  minimum. 

If  this  analysis  is  on  the  right  lines,  then  all  attempts  to  find  original 
constituents  of  mental  life  are  wrong-headed.  There  are  doubtless 
specific  feeling-attitudes  of,  say,  satisfaction,  surprise,  disgust  and  so 
on.  These,  so  far  as  they  are  thus  definite,  appear  all  to  have  developed 
out  of  feeling-qualification  that  is  much  more  vague,  and  the  experiments 
show  how  quickly  they  tend  to  develop.  But  in  any  case  they  are  not 
material  out  of  which  the  mental  life  is  made.     They  are  found  alike 
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with  perceiving,  with  imaging,  with  thinking,  with  willing,  with  any 
kind  of  reaction  of  a  conscious  subject  to  environment,  and  are  simply 
ways  in  which  such  reaction  is  qualified. 

Similarly  there  are  specific  ways  in  which  acts  of  perceiving,  of 
imaging,  and  of  thinking  may  proceed,  and  some  of  these  have  been 
given  in  the  summary  of  results  in  the  earlier  part  of  this  record.  But 
the  acts  themselves  are  no  more  made  up  of  them  than  they  are  made 
up  of  those  features  in  the  objects  themselves  that  facilitate  perceiving 
or  imaging.  We  have  no  right  whatever  to  speak  of  original  sensations, 
or  percepts,  or  images,  or  ideas  from  the  putting  together  of  which  a 
man  is  made.  When,  for  instance,  Karl  Biihler,  finding  good  evidence 
for  the  existence  of  acts  of  thinking  entirely  imaccompanied  by  images, 
speaks  of  elementary  Gedanken,  and  cites  in  illustration  the  appreciation 
of  Gestaltqualitdten  which,  he  thinks,  proceeds  in  early  cases  by  an 
intellectual  apprehension  of  the  meaning  {Sinn)  of  a  presented  figure, 
what  he  has  found  is  that  in  a  total  act  of  perceiving  there  already 
may  be  the  beginning  of  the  process  of  analysis.  That  is  true  enough. 
But  if  then  we  go  on  to  speak  of  original  specific  feelings,  of  original 
distinct  percepts,  and  of  original  thoughts,  and  try  to  build  them  to- 
gether into  a  life,  we  are  hopelessly  astray. 

At  the  beginning  of  this  paper  some  of  the  diflBculties  of  the  search 
for  the  simple  were  mentioned.  It  is  now  clear  that  what  we  want  is 
not  a  number  of  simple  elements  out  of  which  at  the  most  we  could 
construct  a  toy  for  psychologists  to  play  with,  but  a  knowledge  of  the 
minimum  of  conditions  under  which  an  effort  after  meaning  of  a  specific 
character  can  take  place,  and  further  of  the  ways  in  which  such  dis- 
tinguishable efforts  are  themselves  related. 


6.    Summary. 

We  see  then  that  under  many  different  conditions,  and  in  many 
different  forms,  the  fundamental  *  effort  after  meaning'  is  found.  And 
we  have  to  try  to  say  what  form  is  present  under  what  conditions. 
At  first,  always,  there  must  be  immediately  present  sense  experience, 
and  then  we  have  an  act  of  perceiving.  This  however  itself  takes 
place  under  many  diverse  circumstances,  and  some  of  the  forms  of 
perceiving  and  their  conditions  were  brought  out  in  the  early  parts  of 
the  paper.  Largely,  however,  through  the  feeling  that  accompanies  all 
effort  to  attribute  meaning,  and  through  the  analysis  of  which  this 
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feeling  may  be  the  basis  and  which  is  found  anyhow  in  the  perceiving 
of  all  developed  subjects,  we  soon  come  to  be  able  to  go  beyond  immediate 
sense  experience,  though  that  is  a  complication  which  at  once  saves 
time  and  increases  the  chance  of  error.  Then  we  get,  first  imaging, 
in  such  forms  and  under  such  conditions  as  were  illustrated  in  the 
second  part  of  the  paper,  and  eventually  thinking,  all  three  processes 
being  commonly  closely  connected.  In  imaging  feeling  proper  plays 
a  dominant  part,  and  as  this  tends  always  to  be  attached  to  a  whole 
situation,  the  content  of  an  act  of  imaging  always  tends  to  be  particular 
and  capable  of  precise  localisation.  But  then,  perhaps  mainly  through 
lack  of  variety  of  experience,  or  maybe  by  the  great  growth  of  a  positive 
interest  in  analysis — for  these  two  may  produce  substantially  the  same 
result's  when  these  results  are  viewed  merely  from  without — imaging 
tends  to  become  less  and  less  definite,  and  more  and  more  general. 
At  that  stage  this  investigation  ceases.  Before  any  definite  study  of 
the  conditions  and  forms  of  thinking  proper  can  be  made,  it  will  be 
necessary  to  consider  the  evidence  for  the  fluidity  of  the  content  of 
imaging,  and  the  various  forms  of  transposition  that  imaging  constantly 
illustrates,  and  that  lead  to  all  kinds  of  conventional  representation^. 

There  is  one  other  point.  In  the  feeling  which  plays  a  prominent 
part,  in  freeing  content  from  immediate  background  of  sense,  and  so 
in  determining  early  forms  of  imaging  we  have  the  foundation,  probably, 
of  all  criticism  and  valuation.  Yet  it  is  only  in  thinking  proper,  where 
we  are  commonly  away  from  the  particular,  and  so  freer  from  feeling 
than  we  are  under  any  other  circumstances,  that  criticism  is  usually 
considered  to  reach  its  highest  development.  Here  also  is  a  problem 
for  further  study. 

^  Cp.  Philippe:  "Sur  les  Transfonnations  de  nos  Images  Mentides,'*  Revue  PhilO' 
aophique,  1897,  pp.  481-93:  "L'image  est  mobile,*'  he  says,  "et  vivante,  et  soumise  k  de 
perp^tuels  changements  sous  Tincessante  action  de  nos  sentiments  ou  de  nos  id^es." 
Philippe  indicates  certain  common  general  ways  in  which  images  midergo  transforma- 
tion, but  his  study  is  preliminary  only,  and  the  whole  subject  oallB  for  more  detailed 
experimental  investigation. 


{Manuscript  received  October  1915.) 
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Bodily  Changes  in  Pain,  Hunger,  Fear  and  Rage:  an  account  of  recent 
researches  into  the  Function  of  emotional  excitement.  By  Waltbb  B. 
Cannon.  New  York  and  London:  D.  Appleton  and  Co.  1915, 
Pp.  xii  +  311.      $2. 

Professor  Cannon  has  performed  a  most  tiseful  task  in  collecting  and  presenting 
systematically  in  book  form  a  summary  of  the  brilliant  investigations  undertaken  by 
Imnself  and  Ins  collaborators  during  the  last  four  years  at  the  Harvard  Physiological 
Laboratory.  The  main  outcome  of  the  researches  is  to  show  that  the  physiological 
changes  which  accompany  painful  stimulation  or  intense  emotional  excitement 
have  considerable  biological  value.  From  a  brief  account  of  the  autonomic  nervous 
system  it  is  shown  that,  within  the  same  viscus,  an  antagonistic  relation  holds 
between  the  innervation  eflFects  of  the  mid-division  (sympathetic  branch)  of  the 
system  and  those  of  either  of  the  end-divisions  (cranial  and  sacral  branches).  Hence 
temporanr  dominance  of,  say,  the  impulses  transmitted  by  neurones  of  the  sym- 
pathetic branch  tends  to  overwhelm,  for  the  time  beine,  the  activity  of  the  related 
cranial  and  sacral  branches.  Fear,  rage  and  stimulation  which  in  the  unanaesthetized 
subject  would  produce  pain,  alike  seem  to  promote  the  supremacy  of  the  sympathetic 
division.  They  are,  too,  all  accompanied  by  increased  activity  of  the  adrenal  glands, 
whose  action  (as  is  shown  at  length  in  chapters  III — X)  is  similar  to  that  of  the 
neurones  of  the  sympathetic  division.  Among  the  important  effects  of  adrenal 
stimulation  are  the  liberation  of  sugar  from  the  liver  into  the  blood-stream,  the 
relaxation  of  the  smooth  muscles  of  the  bronchioles,  the  counteractions  of  muscular 
fatigue,  the  forcing  of  \hp  blood  out  of  the  abdominal  viscera  to  the  heart,  lungs 
and  central  nervous  system  and  more  rapid  coagulation.  None  of  these  changes, 
it  win  be  observed,  are  of  a  conservative  character ;  they  denote  instead  an  increased 
expenditure  of  energy  and  a  mobilizing  of  reserves — to  this  end  even  the  functions 
of  the  alimentary  canal  are  temporarily  suspended.  It  is  here  that  the  importance 
of  hunger  can  be  seen,  since  its  function  seems  to  be  that  of  insistence  on  the  necessity 
for  the  dominance  of  the  cranial  division.  Hunger  can  be  only  temporarily  suspended. 
Antagonism  between  sacral  and  sympathetic  innervation  is  not  always  quite  so 
obvious  or  clearly  defined.  It  is  true  to  assert  as  regards  many  of  the  oi;ganB 
innervated  by  both  sacral  and  sympathetic  branches  that  increase  of  tone  is  brought 
about  by  the  latter,  decrease  di  tone  by  the  former.  On  the  other  hand,  in  very 
intense  periods  of  emotional  stress  (e,g,  great  fright),  when  the  sympathetic  division 
is  strongly  innervated,  there  definitely  appears  to  be  a  clear  supremacy  of  the  sacral 
innervation  of  the  bladder  and  distal  colon.  To  explain  this  the  suggestion  is  made 
that  the  'orderliness  of  the  central  arrangementa  is  upeet'  so  that  the  *  opposed 
innervations  no  longer  discharge  reciprocally  but  simultaneously,'  the  stronger 
member  of  the  pair  prevailing.  Antagonism  between  well-marked  emotional  states 
of  either  division  is,  however,  incontrovertible.  It  is  therefore  possible  to  explain 
in  physiological  terms,  to  some  extent,  the  inhibition  of  one  instinct  by  another, 
e.y.  the  inhibition  by  fear  or  anger  of  the  sexual  instinct. 

According  to  Prof.  Csumon  the  visceral  accompaniments  of  the  two  strikingly 
unlike  major  emotions,  fear  and  anger,  do  not  differ  in  any  noteworthy  respect; 
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and  further,  every  feeling  if  sufficiently  intense  appears  to  produce  almost  uniform 
visceral  responses.  The  James-Lange  theory,  therefore,  finds  no  support.  This 
identity  of  response  suggests  the  possibility  of  substitution,  and  in  the  final  chapter 
it  is  claimed  that  international  athletic  competitions  would  serve  to  keep  alive  and 
to  satisfy  the  beneficial  features  of  the  fighting  instinct  and  thus  provide  a  suitable 
biological  alternative  to  war. 

E.  M.  S. 

A  Point  Scale  for  Measuring  Mental  AbiUiy.  By  R.  M.  Yebkss, 
J.  W.  Bridges,  and  Rose  S.  Habdwiok.  Warwick  &  York,  Inc. 
Baltimore.      1915.     Pp.  218.      $1.25. 

Probably  this  book  presents  the  most  important  modification  of  the  Binet  scale 
yet  published.  The  chief  alteration  is  in  the  method  of  scoring.  A  scale  of 
marks  for  each  test  supplants  the  'all-or-none^  method  of  scoring  used  by  Binet. 
Instead  of  groups  of  tests  for  various  mental  ages,  the  age  norms  are  expressed  in 
terms  of  total  number  of  marks  gained  by  standard  groups.  The  marking  of  the 
tests  has  been  so  arranged  that  the  possible  maximum  number  of  marks  is  100. 
All  the  twenty  tests  included  in  the  scale  are  Binet  tests  (with  slight  modifications) 
with  one  exception, — the  *  analogy  *  test.  The  Binet  tests  which  have  been  omitted 
are  those  which  are  chiefly  tests  of  specific  instruction,  e.g.  money  values,  months, 
date,  etc.,  and  these  omissions  seem  justified  by  the  experience  of  most  persons 
who  have  used  the  Binet  scale.  The  authors  have  established  age-norms  with  their 
scale  by  the  examination  of  about  760  boys  and  girls.  The  norms  are  conveniently 
presented  diagrammatically.  In  addition  to  curves  giving  the  norms  established 
with  heterogeneous  groups,  there  are  norm-curves  for  English-speaking  (i.e.  bom 
to  the  English  language)  boys,  English-speaking  girls,  non- English-speaking  boys, 
and  non-English-speaking  girls.  The  results  obtained  by  the  use  of  the  Point  Scale 
are  compart  with  those  obtained  with  the  Binet  scale.  The  reviewer,  also,  has 
made  a  similar  comparison  with  24  mentally-defective-pupils, — admittedly  too  small 
a  number  for  purposes  of  generalisation:  and  it  was  found  that  19  pupils  scored 
a  higher  mental  age,  2  the  same,  and  3  a  lower  mental  age  with  the  Point  Scale  than 
with  the  1911  Binet  scale.  The  difference  with  some  of  the  pupils  amounted  to 
two  years. 

Notwithstanding  several  obvious  advantages  of  this  modification  of  the  Binet 
scale,  the  authors  admit  that  they  already  see  the  possibility  of  abandoning  it  in 
favour  of  a  better  one.  In  fact,  the  last  chapter  of  the  book  deals  with  proposals 
for  a  universal  point  scale  to  be  applied  to  a  larger  range  of  ages,  and  one  which  is 
likely  to  prove  an  altogether  more  comprehensive  scale  than  anything  hitherto 
formulated. 

E.  O.  L. 

Instincts  of  the  Herd  in  Peace  and  War,  By  W.  Trotter.  London: 
T.  Fisher  Unwin.      1916.     Pp.  213.     3^.  6rf.  net. 

A  very  original  and  suggastive  essay  admirably  written.  Mr  Trotter  applies 
Biological  (or  Comparative)  Psychology  to  social  affairs.  That  man  is  a  social 
animal  has  often  been  recognised;  but  the  consequences  of  this  fact  have  never 
been  scientifically  followed  out.  One  consequence  is  that  the  beliefs  of  the  herd, 
dictated  by  its  instincts,  are  accepted  as  axiomatic  by  its  members,  who  are  thus 
prevented  from  seeing  the  facts  and  from  learning  by  experience.  The  control  of 
social  affairs  falls  into  the  hands  of  thaso  who  are  most  easily  satisfied  with  the 
herd-beliefs ;  although  for  that  very  reason  they  are  blind  to  all  the  shortcomings 
(often  outrageous)  of  the  social  statue.  They  are  called  '* normal,"  but  better 
"resistive,"  because  of  thoir  attitude  towards  new  ideas  and  movements.  On  the 
other  hand,  with  the  growth  of  civilization,  there  is  a  great  increase  of  individuals 
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of  another  type,  in  whom  there  exists  an  irreconcileable  conflict  between  the  beliefs 
of  the  herd  and  the  teachings  of  experience.  Such  people  are  unstable  and  often 
stigmatised  as  "degenerate."  The  opposition  between  these  types  can  only  be 
overcome  by  such  a  development  of  society  that  instinctive  beliefs  which  are  not 
true  shall  be  supplanted  by  rational  experiential  knowledge,  and  to  attain  this  there 
must  be  conscious  direction.  But  there  are  three  tjrpes  of  gregariousness :  the 
aggressive  type  of  the  wolf,  the  defensive  type  of  the  sheep  and  ox,  and  the  socialised 
gregariousness  of  the  bee.  In  our  |M^sent  unhappy  circumstances,  we  cannot  help 
seeing  that  Germany  has  undertaken  the  necessary  task  of  consciously  directing  all 
state  activities,  but  has  at  the  same  time  been  driven  to  adopt  the  wolflsh  type  of 
organization.  England,  by  the  more  favourable  trend  of  her  history,  has  fallen 
into  the  socialised  gregariousness  of  the  bee,  but  without  conscious  direction,  and, 
consequently,  with  endless  waste  and  confusion.  Nevertheless,  socialised  gregarious- 
ness is  the  necessary  goal  of  evolution. 

Perhaps  one  glance  at  history  and  another  at  the  map  of  the  world  may  make 
the  reader  doubt  whether  England  is  free  from  all  traces  of  the  wolfish  disposition. 
Favourable  circumstances  have  in  some  cases,  and  happily  in  our  own,  mitigated 
that  disposition  which  is  common  to  mankind,  and  have  "sublimated**  the  wolfish 
instincts  by  directing  their  energy  into  new  openings  for  pursuit  and  emulation. 
But  the  narrow  space  given  to  reviews  in  this  Journal  prevents  the  raising  of  the  few 
objections  that  may  occur  to  one,  and  also  the  illustration  of  the  many  remarkable 
reflections  to  be  found  in  Mr  Trotter*s  book  and  the  broad  spirit  of  humanity  that 
pervades  the  whole  of  it. 

C.  R. 

Mind,  Nos.  96,  97  and  98.  London:  Macmillan  and  Co.  1916,  1916. 
49.  each. 

The  Philosophical  Review,  Vol.  xxiv.  No.  6,  Vol.  xxv,  Nos.  1  and  2. 
New  York :   Longmans,  Green  and  Co.      1915,  1916.     3^.  net. 

The  Journal  of  Animal  Behaviour,  Vol.  v,  Nos.  4,  5  and  6.  Cambridge, 
Boston,  Mass.:  Henry  Holt  and  Co.  1916.  Subscription,  $3.00 
per  volume. 

Bulletin  de  VInstitut  Oeniral  Psychologique,  16®  Annie,  Nos.  4 — 6.  Paris : 
Au  si6ge  de  la  Soci6t6.      1915.     Abonnement  annuel,  20  f. 
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A  HIERARCHY  WITHOUT  A  GENERAL  FACTORS 
By  GODFREY  H.  THOMSON. 

1.  Introduction. 

2.  An  Extension  of  Weldon^s  Experiment, 

3.  Bice-throwing    Experiments    to    imitate    Specific^    Oroup,    and 

General  Factors, 

4.  A  Hierarchy  without  a  General  Factor. 

5.  Application  of  Professor  Spearman^s  Criterion. 

6.  Experimental  Values. 
1.    Conclusion. 

1.    Introduction. 

The  object  of  this  paper  is  to  show  that  the  cases  brought  forward 
by  Professor  Spearman*  in  favour  of  the  existence  of  General  Ability 
are  by  no  means  'crucial.'  They  are  it  is  true  not  inconsistent  with 
the  existence  of  such  a  common  element  but  neither  are  they  incon- 
sistent with  its  non-existence.  The  essential  point  about  Professor 
Spearman's  hypothesis  is  the  existence  of  this  General  Factor.  Both 
he  and  his  opponents  are  agreed  that  there  are  Specific  Factors  peculiar 
to  individual  tests,  both  he  and  his  opponents  agree  that  there  are 
Group  Factors  which  run  through  some  but  not  all  tests.  The  difference 
between  them  is  that  Professor  Spearman  says  there  is  a  further  single 
factor  which  runs  through  all  tests,  and  that  by  pooling  a  few  tests  the 
Group  Factors  can  soon  be  eliminated  and  a  point  reached  where  all 
the  correlations  are  due  to  the  General  Factor  alone. 

The  proof  advanced  for  this  hypothesis  rests  upon  the  possibility 
of  forming  a  *  hierarchy'  with  the  correlation  factors  between  a  number 

^  This  paper  was  prepared  in  1914  but  I  requested  that  its  publication  should  be 
delayed  as  both  Major  Spearman  and  myself  became  engaged  in  military  work.  There 
appears  however  to  be  no  advantage  in  further  delay  and  after  correspondence  with  Major 
Spearman  I  have  decided  to  put  it  forward.    G.  H.  T. 

*  This  Journal,  Y.  (1912),  and  elsewhere. 
J.  of  Psych,  vni  18 
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in  any  given  pair  of  columns.  In  such  a  perfect  hierarchy  the  coefficient 
of  correlation  between  any  pair  of  columns  will  be  unity.  Professor 
Spearman  has  shown  that  a  General  Factor  will,  in  the  absence  of 
Group  Factors,  produce  such  a  perfect  hierarchy.  In  practice  there 
will  necessarily  be  sampling  errors,  and  in  practice  no  hierarchy  can 
be  expected  to  be  perfect.  The  question  then  arises  how  great  a 
deviation  from  perfection  we  can  allow,  and  still  believe  it  probable  that 
a  General  Factor  exists,  and  no  Group  Factors. 

The  answer  to  this  question  of  course  depends  on  a  further  con- 
sideration, viz.,  what  likelihood  is  there  of  obtaining  a  hierarchical 
arrangement  in  the  absence  of  a  General  Factor  ?  Professor  Spearman 
has  considered  this  point  and  answered  it  as  follows. 

If  none  but  quite  Specific  Factors  are  present,  the  correlations  will 
all  be  zero,  and  the  pairs  of  columns  will  show  no  correlation  with  one 
another.  If  however  correlations  exist,  but  are  due  to  Group  Factors 
alone,  then  tests  which  share  a  Group  Factor  will  correlate  highly,  but 
others  will  not  correlate  at  all.  Let  there  be  three  such  Group  Factors ; 
then  we  shall  pbtain  not  a  hierarchy  but  an  arrangement  like  this : 
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A  =  high  correlation.    I  =  low  correlation.    See  this  Journal,  v.  (1912),  p.  67. 

in  which  the  high  correlations  are  concentrated  along  the  diagonal.  In 
this  arrangement  some  columns  will  correlate  positively,  namely  those 
in  which  the  high  correlations  come  opposite  one  another ;  but  these 
will  be  in  the  minority  and  most  pairs  of  columns  will  correlate 
negatively.  Professor  Spearman  concludes  therefore  that  in  the  absence 
of  a  General  Factor  the  average  correlation  between  columns  will  be 
either  zero  or  negative,  and  that  only  a  General  Factor  will  give  a  very 
high  positive  correlation  between  pairs  of  colimms. 

In  this  consideration  of  Group  Factors  however  Professor  Spearman 
has  tacitly  assumed  that  there  is  no  overlapping  of  such  factors.  If 
this  were  so  then  indeed  a  hierarchy  would  be  impossible.     But  it  is 
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at  aof  nte  a  cnocehrable  kvpotlicai  that  aoek  oviihftiinii  tfao«U 
ocenr,  tbat  for  exampie  tiioe  migbt  exist  a  &ctor  coamoa  to  tbee 
testa  a^  b,  c  and  another  commoii  to  ^.  ^  €,  ao  that  r  qmtauM  both 
b^etan:  and  on  this  hvpoth«ais  an  exceOent  hi^arehj  out  be  obtaiacd 
witbo'at  anj  General  Victor,  and  the  aTetace  column  condatisa  can 
ev-en  approach  unity. 

In  order  now  to  aToid  aQ  psrcholoeical  conUonasi  I  ptopaae  to 
deal  with  entirely  non-psreb^logical  matenal  and  to  applr  Ptofcasor 
Speannan'a  fonnolae  to  dice  throwin^r.  To  do  so  it  is  fizst  neccswr 
tor  me  to  consHkr  an  exteaaion  of  Weidon*s  well-known  cxpeiimeat, 

2.    An  E^iemnim  cf  WeUons  ExperhtemL 

A  desenpiiofi  of  this  experiment  is  easflj  acccasible  in  Dr  Brown^s 
Menial  Meatwremtni.  If  a  nnmber  of  dice  be  thrown  and  the  score 
taken,  and  then  half  of  them  (which  for  conTenience  are  red)  be  left 
I  jing  and  the  remainder  rethrown^  then  dearly  the  red  dke  are  common 
to  both  throws,  and  in  fact  if  the  correlation  between  a  number  d  such 
pairs  be  foond  it  proTcs  to  be  one-half.  More  generally,  as  Dr  Brown 
shows,  if  n  diet  be  thrown,  I  left  lying  and  the  remaind^  rethrown  then 
the  correlation  is 

I 
f  =  - . 

n 

A  still  more  general  case  not  given  by  Dr  Brown  is  as  foDows.  Let 
I  k-  m  dice  be  thrown  for  the  first  throw,  I  left  lying,  and  h  thrown  to 
form  with  /  the  second  throw  oil  -vh  dice.    Here  I  dice  are  common 

*fAcUjn^  and  the  correlation  r  will  lie  between  , and  x — t .     Its 

exact  value  can  be  found  as  follows.    Let  the  successive  scores  be 


f      , 


then  if  X  =  a  +  c  and  y  =  c  -f  6, 
we  have  r-w=    *  -  ^ 
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But 

ora.-^*  =  aa^  +  aft^. 

a,«  =  a««  +  a,S 

a.«-a,«  +  a,^ 

whence 

^" 

""      ^K»  +  a,^)(a,«  +  cT,«)" 

Now 

o^ :  Q^  :a^::l:m'.k, 

so  that 

I 

This  result^,  which  I  have  tested  by  experiment,  seems  to  be  of  con- 
siderable interest  in  connection  with  the  significance  of  the  correlation 
coefficient. 

Here  however  I  cannot  dwell  on  this  point.  At  present  I  only  need 
the  above  formula  for  the  purposes  of  the  next  paragraph. 

3.    Dice4hromng  Experiments  to  imitatfi  Specific,  Group,  and 
General  Factors, 

In  psychological  tests  a  boy  John  (say)  is  tested  in  perhaps  ten  ways 
and  gets  a  numerical  score  for  each  test.  Let  us  imitate  this  with  dice. 
Note  that  I  do  not  for  one  moment  suggest  that  psychological  *  factors,' 
if  they  exist,  can  be  added  together  like  dice :  I  merely  intend  to  apply 
Professor  Spearman's  formulae  to  dice  throwing.  If  we  throw  an 
entirely  fresh  set  of  dice  to  represent  each  of  John's  ten  tests,  then 
clearly  the  factors  are  entirely  specific,  there  will  be  no  correlation 
whatever  between  the  scores  in  the  ten  tests. 

If  some  of  the  dice  are  red,  and  these  red  dice  are  left  lying  and 
counted  in  to  every  score,  there  will  be  a  General  Factor.  The  red 
dice  will  of  course  be  rethrown  when  we  are  finding  the  scores  of  the 
next  boy,  in  whom  the  General  Factor  may  be  greater  or  less.  The 
number  of  white  dice  thrown  will  vary  from  test  to  test  to  represent 
the  Specific  Factors  in  each  test.  The  correlations  in  this  case  will 
form  a  perfect  hierarchy.  For  example  the  upper  hierarchy  in  Table  I 
could  be  obtained  in  this  way.  The  numbers  there  given  are  the 
theoretical  values  calculated  by 

^ I 

Vil  +  ^ii'-^iy 
The  number  of  dice  common  to  all  the  tests  is  19,  and  the  total  number 
of  dice  in  each  test  is  shown  below  the  Table. 

^  I  am  pleased  to  see  from  Professor  Spearman^s  oomments  which  follow  this  paper, 
that  this  result  is  deducible  from  a  previous  formula  of  his. 
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/  .  '^n^  #  writJkomt  a  General  Fa^ctor 
..   ..    :-:    »  ^-fr  ximken.    They  also  form  a  hierarchy: 
.   »  "*  -    i.^»<":iiviy.  for  the  relationship  -^  =  -^  is  not 

.  ^**.      >..    Tv**iKtirtk88  a  very  good  hierarchy  with  no 

V     '    T .  •  >M»  $tt«dily  decrease  from  the  n.w.  comer 

X    *i«   <tfe»M  where  the  successive  numbers  are 

-  v'-*is.*^  ,v*£a  have  been  avoided  if  I  had  cared  to 

*.    *..\,*..-   rt  :i^  construction  and  calculations.    This 

.  ,     %  '^•vt  A?<w  90  closely  the  former,  contains  no 

%  *.-•-•-     1*55^  construction  is  described  in  the  next 

•  ^*H.jx^t  vkhnU  a  General  Factor, 

.V   ,1   ***f*iVir«t^fttt  in  which  ten  tests  depend  upon  145 

i»  wv  ,  u^x^  ^^^*ific  and  only  occur  in  one  test  each, 

..  .^  ^o  wv  itv>ttp  factors  which  run  through  more  than 

,.,«•«     icvHt^  all.    The  distribution  of  these  36 

V  V..*  .*  *   1*    '-W  d^ure.    Most  of  them  run  through  only 
..    ^c^^v    -trv^  \>f  them  nm  through  five  tests,  but  not 

^  .    ...  .V    tioit  riv^  tests  out  of  the  ten.     There  is  there- 
^.*^^N  '  ^K  Jfc  v%v^^ral  Factor.     The  number  of  purely 

V  .    *x.i    vt^  i*  *lso  given. 
.»i\xs^  %ith  dice  thirty-six  dice,  marked  so  that 

Al  b^  thrown,  and  the  score  of  each  placed 

*vv   :*  '^^^'t^v  K    These  are  the  Group  Factors.     Then 

ivx    %v.*t*HiUi^^  the  Specific  Factors  would  be  thrown. 

,     ..vt:x*>'  vt^^NAmt^  for  each  test — for  example  fourteen 

.V  .^u  A^  vViu|4ot^  test/.    The  scores  of  the  various 

\  ,v.vu\i  u^^  Aud  the  totals  would  be  analogous  to  the 

^0    K-^    'U  th^  ten  tests.     The  whole  would  then  be 

.,.x     .vtio  v\ur  cimsider  two  tests  in  detail,. say  tests 

x>v   .\  ,>4v4it\  vUi^  in  all  have  been  thrown.    Of  these 

u     ^  *vi  >i\5vcu  other  dice  thrown  to  complete  test  e. 

VxV^^xHi  tv^t  ^  wid  test  d  will  therefore  be  by  the 

f  ..    ,A_=  0-244. 

v,.H     :\i^k)     V20X21 

V  .  .  c^  I  he  vxxrrflfttions  between  all  the  tests  in  pairs 
'  ■».  \  A'.v  th<^  lower  numbers  already  shown  in  Table  I 
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and  form  as  has  been  said  an  excellent  hierarchy.  So  excellent  indeed, 
as  to  be  indistinguishable  from  a  perfect  hierarchy  in  any  actual  experi- 
ment unless  many  more  subjects  were  examined  than  has  ever  yet  been 
the  case.    This  will  be  shown  in  the  two  following  sections  of  the  paper. 
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^     Fig.  1.    Distribntion  of  Group  Factors. 


m 


a,  5,  c,  etc.  are  the  namee  of  *  tests.* 
1,  2,  3,  etc.  are  *  factors.' 

For  example  factor  number  15  (perchance  *  visual  memory*)  runs  through  tests  a,  6,  (f,  I, 
In  addition  to  the  Group  Factors  there  are  Specific  Factprs,  the  number  of  which  in 
each  test  is  indicated  under  S. 


5.    Application  of  Professor  SpearmurCs  Criterion. 

Consider  first  the  average  difference  between  the  coefficients  of  the 
two  hierarchies.  It  is  only  0'016.  Mr  Burt  in  his  paper^  compared 
the  average  probable  errors  of  his  coefficients  with  the  average  difference 
between  his  experimental  numbers  and  the  theoretical  numbers  of  a 
perfect  hierarchy.  But  to  reduce  the  average  probable  error  of  an 
experimental  determination  in  our  case  down  to  anything  like  0'016 
^  This  Journal,  m.  (1909),  p.  159  ff. 
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Notice  however  the  lower  numbers.    They  also  form  a  hierarchy: 

not,  it  is  true,  a  perfect  hierarchy,  for  the  relationship  -^=  "^  is  not 

everyw^here  satisfied;  but  nevertheless  a  very  good  hierarchy  with  no 
reversals,  that  is  the  numbers  steadily  decrease  from  the  N.w.  comer 
to  the  s.E.  Even  the  few  cases  where  the  successive  numbers  are 
equal  instead  of  decreasing  could  have  been  avoided  if  I  had  cared  to 
face  a  little  more  labour  in  the  construction  and  calculations.  This 
hierarchy  however,  which  apes  so  closely  the  former,  contains  no 
Greneral  Factor  whatever.  Its  construction  is  described  in  the  next 
paragraph. 

4.    A  Hierarchy  without  a  Oenercd  Factor. 

Fig.  1  shows  an  arrangement  in  which  ten  tests  depend  upon  145 
factors,  of  which  109  are  quite  specific  and  only  occur  in  one  test  each, 
while  the  remaining  36  are^  group  &ctors  which  run  through  more  than 
one  test  each,  but  never  through  all.  The  distribution  of  these  36 
group  factors  is  sho¥m  in  the  figure.  Most  of  them  run  through  only 
two,  three,  or  four  tests,  three  of  them  run  through  five  tests,  but  not 
one  runs  through  more  than  five  tests  out  of  the  ten.  There  is  there- 
fore nothing  approaching  a  General  Factor.  The  number  of  purely 
Specific  Factors  in  each  test  is  also  given. 

In  obtaining  actual  scores  with  dice  thirty-six  dice,  marked  so  that 
each  was  recognisable,  would  be  thrown,  and  the  score  of  each  placed 
in  the  proper  place  in  Figure  1.  These  are  the  Group  Factors.  Then 
in  addition  the  dice  representing  the  Specific  Factors  would  be  thrown. 
These  would  be  entirely  separate  for  each  test — for  example  fourteen 
dice  would  be  thrown  to  complete  test/.  The  scores  of  the  various 
tests  could  then  be  added  up  and  the  totals  would  be  analogous  to  the 
scores  of  a  single  boy  in  the  ten  tests.  The  whole  would  then  be 
repeated  for  each  other  boy. 

To  make  this  quite  clear  consider  two  tests  in  detail,,  say  tests 
d  and  e.  For  test  d,  twenty  dice  in  all  have  been  thrown.  Of  these 
five  are  left  lying  and  sixteen  other  dice  thrown  to  complete  test  e. 
The  correlation  between  test  e  and  test  d  will  therefore  be  by  the 
formula  found  above 

r^ '-   _      =     _^„_  =  0-244 

V(m-{-l)(l  +  k)     V20x21 

By  the  same  formula  the  correlations  between  all  the  tests  in  pairs 
can  be  found.     They  are  the  lower  numbers  already  shown  in  Table  I 


Diaitized  bv 


Google 


G.  H.  Thomson 


277 


and  form  as  has  been  said  an  excellent  hierarchy.  So  excellent  indeed, 
as  to  be  indistinguishable  from  a  perfect  hierarchy  in  any  actual  experi- 
ment unless  many  more  subjects  were  examined  than  has  ever  yet  been 
the  case.    This  will  be  shown  in  the  two  following  sections  of  the  paper. 
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•  '     Kg.  1.    Distribution  of  Group  Factors. 

a,  b,  e,  etc.  are  the  names  of  *  tests.' 
1,  2,  3,  etc.  are  *  factors.' 

For  ezamplo  factor  number  16  (perchance  *  visual  memory')  runs  through  tests  a,  b,  d,  I, 
In  addition  to  the  Group  Factors  there  are  Specific  Factprs,  the  number  of  which  in 
each  test  is  indicated  under  8, 


5.    Application  of  Professor  Spearman^s  Criterion. 

Consider  first  the  average  difference  between  the  coefficients  of  the 
two  hierarchies.  It  is  only  0-016.  Mr  Burt  in  his  paper^  compared 
the  average  probable  errors  of  his  coefficients  with  the  average  difference 
between  his  experimental  numbers  and  the  theoretical  numbers  of  a 
perfect  hierarchy.  But  to  reduce  the  average  probable  error  of  an 
experimental  determination  in  our  case  down  to  anything  like  0*016 
1  This  Journal,  m.  (1909),  p.  169  ff. 
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more  than  one  thousand  subjects  would  be  needed.  That  is,  until  this 
number  had  been  examined  we  could  not  even  begin  to  guess  from  which 
of  these  hierarchies  our  experimental  numbers  were  derived. 

Clearly  too  the  correlations  between  the  columns  of  the  imperfect 
hierarchy  are  very  high.  The  uncorrected  correlation  between  the 
earlier  columns  is  more  than  0-99  in  a  large  number  of  cases  and  even 
the  worst  correlation,  between  columns  k  and  i,  is  0-88.  The  average 
is  therefore  undoubtedly  very  high  and  positive,  and  there  is  no  doubt 
that  an  experimental  determination  of  this  hierarchy  would  furnish 
apparent  proof,  according  to  Professor  Spearman's  formulae,  of  the 
existence  of  a  General  Factor,  especially  as  in  such  an  actual  case  the 
lower  columns  would  be  unlikely  to  reach  his  '  correctional  standard/ 
and  only  the  upper  columns  would  be  used.  Such  an  experimental 
determination  I  have  carried  out,  assisted  in  the  dice-throwing  by  a 
number  of  my  students,  whom  I  here  sincerely  thank  for  the  trouble 
taken  and  time  spent  in  that  monotonous  occupation. 

6.    Experimental  Values. 

We  threw  in  all  5220  dice,  in  36  groups  of  145  each,  to  represent 
ten  tests  in  a  class  of  36  boys.  The  numbers  were  entered  on  forms 
according  to  Figure  1,  the  totals  obtained,  and  the  marks  then  treated 
exactly  as  marks  in  tests.  The  correlational  coefficients  actually 
obtained  are  shown,  with  their  probable  errors,  in  Table  II.  To  this 
hierarchy  I  have  applied  Professor  Spearman's  criterion  in  its  entirety. 
His  corrected  formula  for  column  correlation  is 


p    f  S  ipxaPxb)  ~  ( W  —  1 )  *'o6  <^xa  ^xb 


V^^Tp.a*)  -  (n  -  I)  a,,^  Vs  (p^^)  -  (n  -  1)  a^^  ' 
in  which  the  p's  are  the  coefficients  r  measured  from  the  mean  of  the 
column,  and  the  a's  are  the  probable  errors  of  the  r's,  divided  by  '6745. 
The  bar  indicates  mean  values. 

It  is  laid  down  further  that  only  those  pairs  of  columns  may  be 
used  in  each  of  which  5  (p^)  is  at  least  twice  its  correction  (n  —  1)  <j*. 
In  our  hierarchy  four  pairs  of  columns  reach  this  standard,  and  for 
these  we  have 

for  ab  fl'  =  l-04 
ac  =  1-00 
be  =  1-01 
cd  ^hU 
Mean       1-04 
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Our  hierarchy  therefore  triumphantly  passes  the  test,  and  would  be 
addedy  by  anyone  ignorant  of  its  real  composition,  to  the  list  of  those 
already  considered  by  Professor  Spearman  to  contain  a  General  Factor. 

Table  II. 
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108 

222 
107 

344 
099 

080 
111 

-031 
112 

431 
092 

228 
107 

031 
112 

371 
097 

264 
106 

180 
109 

406 
094 

-062 
112 

330 
100 

431 
092 

136 
110 

166 
110 

112 
111 

183 
109 

043 
112 

206 
108 

012 
112 

-064 
112 

228 
107 

136 
110 

-039 
112 

133 
110 

222 
107 

286 
103 

181 
109 

090 
111 

314 
101 

031 
112 

166 
110 

-039 
112 

Experimental  values  obtamed  by  Dice-thiowing.  .  146  dioe  were  thrown  36  timea. 
This  is  comparable  with  tests  applied  to  a  class  of  36  boys. 
The  lower  number  in  each  square  is  the  probable  error. 

Moreover,  it  passes  equally  well  when  tested  by  the  more  stringent 
C  criterion.  This  criterion  was  introduced  by  Professor  Spearman 
because  the  ordinary  correlation  between  columns  may  rise  to  unity 
even  when  the  equation 

is  not  exactly  fulfilled,  whereas  C"  (it  is  said)  only  becomes  unity  when 
this  latter  condition  is  fulfilled.     The  corrected  value  is 


C'  = 


S  (f^ra*)  -  (n  -  1)  rabc^a,^  -  -  5  {r^)  S  (r^) 

n 

y,S(f„«)-(n-l)^»  sfS(r^*)-{n-l)^*  -  ^  5  (r „)  S  (r ^) ' 
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and  we  obtain 

foj      ab  C=l-01 

ae  1-00 

be  1-01 

ed  1-03 

Mean       bOl 

It  may  perhaps  be  urged  by  someone  that  this  result  is  only  possible 
because  the  number  of  cases,  thirty-six,  is  smaD.  But  in  the  first  place 
this  number  is  as  large  as  in  most^  of  the  cases  in  Professor  Spearman's 
Ust.  The  only  case  of  very  large  nmnbeis  is  that  of  Bonser^  and  he 
only  applied  fire  tests,  and  one  of  his  colnmns  &iled  to  reach  correctional 
standard.  And  in  the  second  place  I  have  already  shown  theoretically 
that  even  with  a  huge  number  of  cases  R  uncorrected  would  be  well 
over  0-9,  and  that  even  with  one  thousand  cases  there  would  not  yet  be 
the  dightest  hope  of  distinguishing  between  the  two  hiourchies  in 
Table  I. 

7^    Condtision. 

It  has  here  been  shown  that  a  certain  set  of  correlation  coeffidoits, 
which  we  know  to  contain  no  Groieral  Factor,  would  be  claimed  by 
Professor  Spearman  as  giving  further  support  to  the  existence  of  such 
a  factor.  There  is  therefore  nothing  to  show  whether  the  many  cases 
brought  forward  by  him  really  contain  a  General  Factor  or  not. 

It  must  not  be  hastily  and  illogically  concluded  by  anyone  that 
therefore  General  Ability  is  a  fiction.  Its  existaice  or  non-existence 
is,  as  far  as  the  mathematical  argument  goes,  an  entirely  open  question, 
which  will  not  be  answered  mathematically  until  someone  succeasfuDy 
carries  out  a  very  much  more  extenave  set  of  expenments  than  has 
yet  been  attempted.  What  the  work  on  correlation  and  hierarchies  has 
shown  is  as  follows : 

1.  Since  correlation  does  actually  exist  between  tests,  there  must 
be  either  Group  Factors  or  a  General  Factor  present,  or  both. 

2.  If  there  is  no  General  Factor,  then  it  is  probable  that  the  Group 
Factors  overlap  in  a  complicated  fashion;  for  otherwise  there  would 
be  no  hierarchy.     But  even  this  is  by  no  means  certain  for  as  a  rule 

*  I  gather  from  Professor  Spearman's  comments  which  follow  this  paper  that  this  is 
not  now  the  case.     It  was  so  in  the  list  here  referred  to. 

*  See  Hart  and  Spearman,  this  Journal,  v.  (1912),  p.  60  ff. 
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very  few  columns  reach  the  correctional  standard  which  Professor 
Spearman  has  laid  down  and  these  few  may  be  among  the  minority 
which  do  correlate  highly  even  on  Thomdike's  theory  of  non-overlapping 
Group  Factors^. 

3.  There  is  not  the  slightest  mathematical  evidence  so  far  forth- 
coming which  will  enable  us  to  distinguish  between  overlapping  Group 
Factors  and  a  General  Factor. 

Of  course  there  may  be  reasons  other  than  mathematical  which 
may  help  us  to  decide;  but  with  these  I  do  not  wish  to  deal  in  this 
paper  in  order  not  to  confuse  the  issue. 

Let  me  therefore  reiterate  that  all  I  have  shown  is  that  Professor 
Spearman's  calculations  are  incapable  of  discriminating  between  a 
General  Factor  and  overlapping  Group  Factors. 

Note.  I  regret  to  see  from  Professor  Spearman's  comments  on  this 
paper  (see  next  page)  that  I  have  apparently  not  made  the  argument 
perfectly  clear.  The  arrangement  of  overlapping  factors  defined  by 
Figure  1  is  o/  course  not  a  random  arrangement.  The  point  is  that  it, 
and  numbers  of  other  arrangements  which  could  be  made,  would 
be  erroneously  accepted  by  Professor  Spearman's  tests  as  containing 
a  General  Factor,  so  that  if  a  hierarchy  is  presented  to  us  we  are 
unable  by  these  tests  to  say  whether  it  contains  a  General  Factor 
or  some  special  arrangement  of  overlapping  Group  Factors.  Pro- 
fessor Spearman's  remarks  about  prearranged  cards  and  coins  are 
irrelevant.  Figure  1  is  part  of  the  '  definitely  stated  conditions '  and 
the  variation  comes  in  when  the  dice  are  thrown. 

^  Hart  and  Spearman,  loe»  cU,  p.  57. 


(Mav^uacript  received  1  March,  1916.) 
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more  extensive  set  of  experiments.'  I  will  go  farther,  and  maintain 
that  no  set  of  experiments,  not  a  million  cases  with  the  purest  general 
factor,  could  produce  a  hierarchy  distinguishable  from  one  of  the  sort 
shown  in  the  foregoing  paper ;  moreover,  it  makes  no  difierence  whether 
this  hierarchy  is  constructed  by  formula  or  by  actually  throwing  dice. 

This  brings  us  to  the  real  weakness  in  the  paper,  one  which,  frankly, 
I  should  not  have  expected  from  the  author.  Correlation  belongs  to 
the  mathematics  of  probability,  and  these  invariably  consist  of  two 
elements:  firstly,  there  are  certain  definitely  stated  conditions;  and 
secondly,  there  is  in  all  other  respects  complete  variation,  if  the  treat- 
ment is  theoretical ;  or  very  frequent  chance  variation,  if  the  treatment 
is  only  empirical.  To  one  thing  no  admittance-  is  ever  granted,  save 
by  way  of  mere  illustration;  this  is  undefined^  arbitrary  arrangement. 
We  may  search  through  all  the  theorems  of  Bemouilli,  Poisson,  Bayes, 
Tschebycheff,  or  Laplace;  we  may  go  from  one  end  to  the  other  of 
Yule's  admirable  little  'Theory  of  Statistics';  not  once  is  any  such 
thing  brought  forward,  either  in  proof  or  in  disproof.  But  quite  im- 
defined  and  arbitrary  is  the  distribution  of  the  36  group  factors  in  the 
foregoing  paper  (Fig.  1),  upon  which  the  whole  edifice  of  correlations 
has  been  erected.  One  might  as  well  attempt  to  demonstrate  Moivre's 
picquet  theorem  with  prearranged  packs  of  cards,  or  to  test  any  of  the 
probabilities  of  coin-tossing  with  sequences  of  heads  and  tails  devised 
at  will. 

It  may  be  urged  that  the  plan  of  distribution  is  evident  on  inspection, 
and  presents  a  typical  case  of  randomly  ' overlapping'  factors.  Nothing 
could  be  more  remote  from  the  truth.  The  effect  of  a  really  random 
overlapping  of  all  the  factors  has  already  been  published  by  myself; 
under  this  condition,  the  correlation  between  any  two  columns  is  equal 
to  that  between  the  two  tests  heading  the  two  respective  colunms^. 
The  present  distribution  is,  on  the  contrary,  an  extremely  artificial  one. 
The  author  himself  admits  it  to  have  cost  him  as  much  time  and 
thought  as  he  could  spare.  But  he  cannot  have  reached  an  insight  into 
the  underlying  principle,  or  he  would  never  have  proposed  to  remedy 
matters  by  more  extensive  experiments.  And  yet  no  one,  imtil  he  does 
learn  the  principle,  can  possibly  tell  whether  the  distribution  conforms 
to  any  conceivable  psychological  theory,  or  has  any  bearings  on 
psychology  whatever. 

*  *The  Theory  of  Two  Factors,*  Psych,  Review,  xxi.  March  1914,  p.  109.  The  proof 
was  not  given  in  that  paper,  however,  and  its  publication  has  since  been  delayed  by  an 
urgent  call  in  another  direction. 
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THE  RELATIONS  BETWEEN  MAGIC 
AND  ANIMISM. 

By  CARVETH  READ. 

/.      The  Question  of  Priority : 
WuvMs  Theory. 

II.  Magic  and-  Religion : 

Frazer^s  Theory. 

III.  Ideas  and  Practices  of  Magic  adopted  by  ArUmism : 

(a)  Invisible  Force. 

(b)  Fetich. 

(c)  Omens. 

(d)  Prayers. 

(e)  Religious  Rites. 

I V.  Retrogradation : 

(a)  Amulets. 

(b)  Omens. 

(c)  Prayers, 
{d)  Ritual. 

(e)    Magic  remains  when  Religion  changes. 

V.  Spirits  hnow  Magic,  teach  it,  and  inspire  Magicians  : 

Black  Magic. 

VI.  Spirits  operate  by  Magic: 

(a)  By  Possession. 

(b)  By  direct  Action,  Metamorphosis. 

(c)  By  Charms  and  Spells. 

VII.  Spirits  are  controlled  by  Magic: 

Shamanism,  Egyptian  Ritual,  Legal  Regulation,  Fate. 

I.    The  Question  of  Priority. 

Magic  and  Animism  now  everjrwhere  flourish  side  by  side,  or  in 
confused  union,  and,  by  those  who  believe  in  them,  are  not  discriminated 
as  they  may  be  by  a  spectator.  As  to  their  origin,  they  are  both  pre- 
historic ;  it  is  useless  to  inquire  about  it  amongst  believers,  or  to  look 
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for  any  sort  of  direct  proof.  In  a  former  article^  I  offered  some  general 
considerations  in  favour  of  the  priority  of  Magic;  one  of  which  was 
that,  among  the  most  backward  peoples,  Magic  is  further  developed 
than  Animism ;  but  a  re-examination  of  the  reports  upon  such  peoples 
has  made  me  doubt  whether  this  is  true.  On  the  other  hand,  I  then 
said  nothing  of  the  opposite  opinion,  that  Animism  is  prior  and  Magic 
derivative :  an  opinion  held  by  many  and,  amongst  them,  by  Professor 
Wundt,  whose  treatment  of  the  problem  claims  attention.  He  holds 
that  the  idea  of  the  soul  has  three  principal  sources :  (1)  the  gebimdene 
Seele,  or  Rorperseele  (consciousness  as  an  attribute  of  the  body),  is 
immediately  given,  without  the  need  of  any  reflection,  as  a  result  of 
perception-associations;  for  thinking,  feeling  and  willing  are  constant 
elements  of  a  living  body*.  The  influence  of  this  idea  is  seen  in  the 
practices  of  making  offerings  to  the  dead  at  their  tombs,  of  preserving 
the  body  itself,  of  treating  the  blood  and  various  parts  of  the  body  as 
vehicles  of  the  soul,  the  use  of  hair  and  nail-parings  in  sorcery,  and  so 
forth.  By  contact,  this  soul  can  be  transfused  into  other  things.  But 
the  freie  Seele,  a  being  differing  from  and  opposed  to  the  body,  is  sug- 
gested (2)  by  the  cessation  of  the  body's  living  functions  with  the  last 
breath — the  Hauchseele;  and  also  (3)  by  dreams  and  visions — the 
Schattenseele.  This  third  conception  gradually  subordinates  the  other 
two,  and  has  the  chief  part  in  the  development  of  Animism  and 
Mythology*.  As  to  sorcery  (Zauber),  it  is,  at  first,  always  attributed 
to  the  human  will ;  in  as  much  as  this  is  the  original  type  of  causation. 
Ordinary  events  raise  no  question  of  causes  for  the  Naturmensch ;  but 
only  extraordinary  occurrences  do  so,  such  as  sickness  and  death. 
Even  pain  or  death  from  wounds  is  a  matter  of  course,  for  the  ante- 
cedents are  visible  to  him ;  but  pain  or  death  from  sickness  has  no  such 
customary  antecedent ;  so  to  explain  them  he  imagines  an  enemy  who 
can  operate  at  a  distance  by  sorcery.  Sorcery  he  conceives  of  as  an 
operation  of  one  soul  upon  another;  either  directly,  or  indirectly  by 
various  appUances,  such  as  pantomimic  injury  by  means  of  an  image. 
Pantomime  is  at  first  believed  to  affect  the  victim's  soul,  and  so  to 
cause  sickness  in  his  body ;  but  th«  of tener  such  rites  are  repeated,  the 
more  the  intervention  of  the  soul  is  obscured.  For  in  many  linked 
associations,  especially  where  the  first  and  last  links  stand  as  means 
and  end,  the  middle  links  are  apt  to  disappear;  and  since  these  are, 
in  this  case,  ideas  about  the  soul,  there  remains,  after  their  loss,  the 

»  This  Journal,  vn.  169-74. 

*  Mythus  und  Beligion,  78,  9.  ^  Op.  ciL  125  et  seq. 
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indefinite  idea  of  some  incomprehensible  action  at  a  distance  by  means 
of  the  pantomime :  it  is  then  no  longer  Sorcery  but  Magic.  Similarly, 
a  fetich,  or  a  talisman  or  amulet  (which  differs  from  a  fetich  only  in  not 
being  the  object  of  a  cult),  originally  owes  its  power  to  an  indwelling 
spirit,  but  may  degenerate  into  a  magical  object^.  Magic,  therefore, 
is  always  derivative  and  secondary ;  and  Animism  is  entirely  indepen- 
dent of  Magic. 

This  theory  is  worked  out  with  Professor  Wundt's  usual  compre- 
hensiveness and  methodical  clearness;  and  the  exposition  abounds 
with  interesting  discussions;  but  it  has  not  convinced  me.  The 
Edrperseele,  as  an  attribute  of  the  body,  is,  surely,  not  a  soul  at  all. 
Customary  perception  of  other  men  interpreted  by  self-consciousness, 
with  the  habitual  treatment  of  others  (and  of  ourselves  by  others)  as 
conscious  bodies — ^making  it  difficult  to  conceive  that  a  corpse  is  really 
dead — ^no  doubt  influences  animistic  rites;  for  even  though  the  soul 
seen  in  dreams  may  be  believed  to  live,  having  the  consciousness  of  its 
former  body  in  dreamland,  yet  some  consciousness  seems  to  remain 
with  the  body  in  the  grave.  Many  rites  performed  at  a  tomb,  however, 
may  also  be  understood  in  relation  to  a  belief  that  the  soul,  though 
having  a  separate  existence  as  seen  in  dreams,  still  desires  to  reinhabit 
its  body,  or  to  protect  its  buried  trewures,  and  therefore,  though  its 
new  home  be  far  away,  frequently  returns  and  haunts  the  neighbourhood 
of  its  tomb.  But  it  is  not,  I  take  it,  until  the  soul  seen  in  dreams  has 
become  an  object  of  popular  belief,  that  any  idea  can  be  formed  of  a 
body-soul — or  more  properly  of  a  soul  within  the  body,  and  thence  of 
a  soul-stuff  of  the  body — which  leaves  the  body  at  death  (and  under 
other  conditions)  as  the  vehicle  of  consciousness.  This  soul-stuff 
which  leaves  the  body  at  death  may  easily  come  to  be  identified  with 
the  breath,  but  not  until  the  discussion  of  dreams  has  given  rise  to  the 
belief  in  a  separable  soul.  The  fact  that  in  cold  weather  the  last  breath 
(or  any  other!)  may  appear  for  a  moment  as  a  vapour,  and  is  never 
seen  again,4cannot  by  itself  suggest  a  separate  persistent  existence  like 
that  of  the  soul ;  and  over  a  considerable  part  of  the  earth  such  a  vapour 
is  seldom,  or  never,  formed  by  the  breath.  The  Korperseele  and  the 
Hauchseele,  therefore,  are  not  independent  sources  of  Animism,  but  are 
entirely  dc^pendent  for  their  imaginary  existence  upon  the  Schatten- 
seele,  upon  the  growth  of  a  belief  in  a  separable  soul  as  seen  in  dreams. 

As  to  Sorcery,  it  may  be  defined  as  Magic  practised  with  the  aid  of 

^  Op.ciL  262  el  «eg. 
J.  of  Psyoh.  vm  19 
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spirits ;  and  since  its  existence  implies  that  a  belief  in  spirits  and  their 
influence  has  already  formed  itself,  it  may  also  be  believed  to  operate, 
in  the  first  place,  on  the  souls  of  its  victims  and  so,  in  the  second  place, 
on  their  bodies.  Then,  as  Professor  Wundt  explains,  a  process  of 
retrogradation  sometimes  occurs,  in  the  course  of  which  the  spirits  are 
forgotten,  and  only  the  mechanical  rites  remain  as  a  residuum  of  bare 
Magic.  Similarly,  a  fetich  sometimes  becomes  a  merely  magical 
talisman  or  amulet.  This  is  hardly  disputable ;  but  it  does  not  prove 
that  the  degeneration  of  Sorcery  is  the  only  source  of  Magic,  or  that 
Magic  has  not  (for  the  most  part,  indeed,)  another,  independent  origin. 
The  issue  is  difficult  to  argue  upon  the  ground  of  facts,  because  magical 
practices  are  of  such  high  antiquity.  If,  for  example,  one  should  urge 
that  the  intichiuma  ceremonies  of  the  Arunta  are  not,  so  far  as  we  have 
evidence,  designed  to  operate  by  spiritual  power  upon  the  souls  of  the 
emu  or  the  witchettygrub,  but  directly  to  promote  by  Magic  the  fertility 
of  these  objects,  it  might  be  replied  that  such,  indeed,  may  be  their 
present  character,  but  that  the  original  intention  must  have  been  to 
promote  fertility  by  first  influencing  their  souls,  and  that  this  has  been 
forgotten.  Or,  again,  if  one  should  point  to  the  little  stones — ^tied  up 
in  bark  and  believed  by  the  Kaitish  to  be  stores  of  evil  Magic — as 
having  no  mark  of  the  fetich,  no  character  to  indicate  that  their  power 
is  due  to  spirits,  so  that  they  seem  to  be  merely  magical,  the  answer 
would  be  ready,  that  by  long  use  and  retrogradation  they  may  have 
ceased  to  be  fetiches,  but  that  a  good  theory  requires  them  to  have  been 
of  that  nature  aforetime.  Thus  any  case  of  apparently  bare  Magic 
may  be  treated  as  a  residuum  of  lapsed  Animism ;  or,  should  its  origin 
be  recent  and  ascertainable,  it  may  still  be  said  to  have  been  constituted 
by  analogy  with  such  residua. 

We  are  driven,  therefore,  to  rest  the  argument  upon  the  psychological 
conditions  of  such  beliefs.  Is  the  nature  of  the  human  mind,  so  far  as 
we  can  interpret  it  at  the  savage  level,  such  that  the  belief  in  Animism 
necessarily  precedes  and  (later)  gives  rise  to  the  belief  in  Magic ;  or  is 
it  possible  to  indicate  conditions  that  may  independently  give  rise  to 
Magic?  According  to  Professor  Wundt,  as  I  have  said.  Sorcery 
precedes  Magic  and,  at  first,  is  always  attributed  to  human  volition, 
because  this  is  the  original  type  of  causation.  Contrary  ;to  Hume's 
doctrine  (he  says)  the  ordinary  course  of  events  does  not  excite  in  the 
savage  the  idea  of  causation,  or  the  need  of  explanation.  Customary 
series  of  events  belong  to  those  matter-of-course  properties  of  things 
which    he,    eben    wegen    ihrer    Regelmassigkeit,    unmdglich    hinweg 
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denken  kann^.  It  is  the  unusual  occurrences — ^accidents,  stonns, 
rain  (where  much  desired)  and  especially  sickness  and  death — ^that 
awaken  in  him  the  need  of  causal  explanation.  He  is  accustomed  to 
pain  from  wounds,  where  he  sees  the  conditions  on  which  they  always 
follow ;  but  the  pain  of  disease  has  no  such  antecedents,  and  he  supplies 
the  gap  in  routine  by  free  associations,  imagining  that  this  pain  also 
must  be  the  work  of  some  enemy.  For  in  the  regular  course  of  events 
there  is  for  him  only  one  region  in  which  an  e£Fect  appears  notwendig 
verkniipft  mit  dem  Vorausgehende :  namely,  that  of  his  own  voluntary 
actions.  The  connection  is,  indeed,  only  a  matter  of  fact;  but  it 
includes  the  sensations  and  feelings  of  his  own  power  fiber  den  Eintritt 
des  Ereignisses.  This,  as  Berkeley  saw  (says  Professor  Wimdt),  is  the 
true  origin  of  the  notion  of  causality;  though  the  true  principle  of 
causality  requires  the  elimination  of  this  subjective  groimd  of  its  origin*. 
It  is  true,  of  course,  that  the  savage  has  no  definite  idea  of  the 
principle  of  causation ;  but  he  has  obscure  ideas  of  all  its  chief  marks 
— the  need  of  some  antecedent  for  every  event,  regularity  of  connection, 
and  proportionality®;  and  probably,  in  the  depths  of  his ^ mind,  the 
abstract  principle  has  made  some  progress  toward  maturity*,  (a)  The 
ground  or  source  of  such  ideas,  according  to  Hume,  is  customary 
experience ;  and  that  such  experience  includes  its  own  causation  (and, 
therefore,  needs  no  explanation)  is  proved  by  Professor  Wundt's  con- 
tention that  it  is  the  unusual  which  first  demands  causal  explanation ; 
because  there  the  familiar  causation  is  missing;  so  that  the  savage 
tries  to  fill  up  the  lacuna,  as  best  he  can,  according  to  the  type  of  what 
is  usual.  But  (6),  according  to  Professor  Wundt,  there  is  in  the  regular 
course  of  events  only  one  region  in  which  the  idea  of  causation  (though 
illusory)  first  arises :  namely,  our  own  actions,  in  which  we  are  aware  of 
our  own  power  over  the  beginning  of  the  event.  And  no  one,  I  suppose, 
doubts  that  the  notion  of  power  is  derived  originally  from  the  conscious- 
ness of  our  own  exertions :  read,  by  sympathy,  into  the  actions  of  other 
men  and  animals  and,  by  empathy,  into  the  movements  of  trees,  stones, 
winds  and  waters.  Ail  this,  however,  occurs  so  early  in  the  individual 
and  in  the  race  (probably  in  the  higher  animals)  that,  before  the  need 
of  causal  explanation  is  felt,  the  world  is  seen  as  if  pervaded  by  forces, 
which  are  manifested  in  every  usual  course  of  events  and  not  merely  in 
voluntary  actions.  Again  (c)  power  is  only  one  character  of  the 
primitive  belief  in  causation :  another,  not  less  important,  is  uniformity ; 

»  Op.  cU.  263.  •  Op.  eiL  267. 

•  This  Journal,  vn.  177.  *  This  Journal,  vm.  16. 
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aiiil  the  »tudy  of  o«r  own  ^ctioas  s  occcccosly  xifaTwamUe  for  the 
diaoovery  of  uuiiortiiiry.  Widioot  Mnj  ocricaa  frtwn  far  H,  om 
viaiH>r«J  j»ctivttk«  cun  iatuIv  be  coarr«Jutfd  ac  jZ:  car  kalxnal  actmiB, 
oia^  started,  j^  iMi  at  uiemzaeivtB^  Ami  :itxat  beciiL  witu«t  lOr  oontnuy 
ti>)  our  wkh^«,  t^c^McioIIy  ^;e»nzp»  ;iati  ei^Hfiiiig;  m  £itig«e  ecmtiol 
tlu^H^  iu  di^ie^k>e  izs^  often  Ioi>t* :  ve  do  ao€  Alvmjs  gire  the  aase  wci^t 
to  the  i»aai0  bh^^v««^  nor  fullil  oor  intenaooft  wbedKr  good  or  bad. 
But  ii  the  n)]atioa  of  will  to  jictioii  s  aoc  appucntlT  unifann,  it 
OAUUot  be  Sieea  to  be  aeceegary :  so  thdc  this  k  genezally  leguded  as 
the  peouHar  region  of  caprice.  Buc  furtier  T.  w«e  the  coonection 
bet>heea  voatioa  and  aiovemetic  more  con&suic  duui  it  is,  it  would 
at  ill  be  m4.)cit  iuipf\>bdble  that  ideas  of  caasaaoa  shoold  be  chiefly 
diA>hu  from  our  coiii^iou:s;Qe»  of  it:  for  the  inteiest  of  action  lies 
uot  iu  the  uiere  control  of  our  own  aiov^mentSBv  or  power  oto*  the 
be^iuuiug  of  even  to,  but  in  the  Artaiaoient  of  oar  ends:  and  there 
is  uo  department  of  nature  in  which  the  failnre  of  connecti«i  is 
uearlv  iio  iiupreedive.  It  k  becaose  of  thk  fikiloie  th^t  the  savage 
bei'ouxea  fasicii^ted  by  ide^iks  of  niiijstcal  ;ind  later  of  sptzitiial  aid. 
KiuaUy  \k\  no  control  is  e^tercted  by  the  wiH  orer  pain — headache, 
C'vUic,  rheuuiHtkuu.  etc.;  yet  we  are  tcid  that  the  sava^.  when  so 
tttHii  Unli  refers  his  jautferingj?  ;ftt  once  to  the  will  of  seme  enemy  operating 
ut  A  vltstauce,  Such  inferences  are  not  pri^iitiTe.  but  the  result  <rf  a 
luug  growth  oi  super^titiottj.  Amoc^  Ao^traliiUi  abori^ines^  disease 
uud  uatural  death  are  generally  believed  to  be  caoeed  by  the  magical 
juacticea  of  an  enemy,  not  merely  by  his  wilL 

We  are  not,  then,  obliired  to  infer  that.  becaiKse  rolition  is  the  type 
u{  uoiOAsary  connection.  Sorcery,  or  any  other  form  of  Animism, 
\uccodtMi  Magic,  On  the  other  hand,  there  are  conditions  that  may 
have  given  rise  independently  to  a  belief  in  Magic.  The  savage  has 
f  ve^uuut  experience  of  regular  trains  of  event  which,  for  want  of  analytic 
ubiUtVi  he  doea  not  clearly  under^taml.  but  which  exi^t  in  his  mind  as 
t.v  ptvi  determining  his  apprehension  of  other  sequences.  When  two  inter- 
i^tlug  events  happen  about  the  same  time,  the  later  recalls  the  earlier; 
bi  ^.iiuso  the  impression  of  the  earlier,  having  been  deep,  perseverates, 
(iiul  IB  apt  to  be  re-excited  by  aluuv^t  any  occurrence.  An  association 
is  thou  formed  between  them,  and  obtaii\s  as  strong  a  hold  upon  the 
1 11. 1  111  as  less  interesting  oue^t  can  by  many  repetitions.  The  man 
'I  t^v.-k  thorn  to  be  connei^teil;  ami  exjMH^ts  the  coincidence  to  repeat 
.  'I  i.^  u.^ual  occurrences  do ;  and  the  more  vividly  the  more  he  desires 
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or  fears  it.  Such  expectations,  together  with  the  idea  of  invisible 
force  and  the  oppression  of  mystery,  by  degrees  establish  the  belief 
in  Magic.  Probably  no  traveller  amongst  wild  peoples,  or  observer  of 
the  unsophisticated  at  home,  will  think  that  too  much  stress  is  here 
laid  upon  the  power  of  coincidence  to  create  general  expectations.  The 
Egyptians,  says  Herodotus,  **  whenever  a  prodigy  takes  place,  watch 
and  record  the  result;  then,  if  anything  similar  ever  happens  again, 
they  expect  the  same  consequences^."  They  had  merely  reduced  to  a 
system  the  universal  practice  of  imanalytic  minds. 

II.    Magic  and  Religion. 

That  Magic  probably  precedes  Animism  in  the  history  of  human 
philosophy  was  formerly  argued  by  me*  under  the  erroneous  impression 
that  it  was  also  the  opinion  of  Sir  J.  G.  Frazer.  His  position,  however, 
as  stated  in  the  History  of  the  Kingshif  and  in  the  Magic  Art^,  is  that 
Magic,  as  a  means  of  gratifying  one's  desires,  is  prior  to  Religion  (not 
to  Animism  in  general),  conceived  of  as  a  means  of  attaining  one's  ends 
by  the  propitiation  of  spirits.  This  is  a  much  narrower  contention, 
and  proportionally  more  defensible.  Whilst  the  priority  of  Magic  to 
Animism  seems  to  me  to  have  some  low  degree  of  probability,  the 
priority  of  Magic  to  Religion,  as  the  propitiation  of  spirits,  seems 
probable  in  a  much  higher  degree;  since  we  have  plain  information 
that  the  Australians  practise  Magic  extensively  and  also  believe  in 
ghosts  without  propitiating  them^. 

On  the  other  hand,  Sir  J.  G.  Frazer's  explanation  of  how  Religion 
superseded  Magic  is  questionable.  He  conjectures  *Hhat  a  tardy 
recognition  of  the  inherent  falsehood  and  barrenness  of  magic  set  the 
more  thoughtful  part  of  mankind  to  cast  about  for  a  truer  theory  of 
nature  and  a  more  fruitful  method  of  turning  her  resources  to  account. 
The  shrewder  intelligences  must  in  time  have  come  to  perceive  that 
magical  ceremonies  and  incantations  did  not  really  e£Fect  the  results 

^  B.  n.  82;  Bawlinson'a  Translation. 

*  ThiB  Journal,  vn.  167.  •  Vol  i,  o.  4. 

*  But  see  the  footnote  at  p.  235  of  The  Magic  Art,  i. — **  faith  in  magio  is  probably 
older  than  the  belief  in  spirits.**  In  the  same  note,  a  passage  in  HegePs  PhUo&ophy  of 
Religion  is  referred  to  as  anticipating  the  doctrine  of  the  priority  of  Magic  to  Religion. 
The  passage,  as  translated  in  an  appendix  (p.  423-6),  shows,  however,  no  conception  of 
Magic  as  akin  to  natural  law,  as  it  is  described  in  several  passages  of  The  Cfolden  Bough, 
but  treats  it  as  a  belief  in  any  human  being  **as  the  ruling  power  over  nature  in  virtue  of 
his  own  wilL**  This  is  rather  an  anticipation  of  Professor  Wundt*s  doctrine  concerning 
Soroeiy;  which  Hegel  seems  not  to  have  distinguished  from  Magio. 
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^\\\^\\  il»(iy  wiir«  ili«lgn«Kl  to  produce/*  and  the  wizard  inferred  that, 
''l(  M»M  iirDAl)  world  wont  on  its  way  without  the  help  of  him  or  his 
(uIImwN)  It  lUMMi  «ui^ly  U  because  there  were  other  beings,  like  himself, 
\)\\\  t**r  utroMiit^fi  >\hOi  umH>en  thenwdves,  directed  its  coursed"  To 
ihiNm  hn  Mi|«l)H^Mii»d  hiu\««)(.  and  sought  by  prayer  what  he  had  formeriy 
\\\\\\t>\\  \\\  \\\\\^\\\  by  M«i(tu\  Such  is  Sir  J,  G,  Fraxer's  suggestion,  offered 
fiiMl^«U\0l,v,  ami  ^*w^^^)  not  agreeing  well  with  the  £scts  which  he  has 
•ui  ^\^;i\^^\ii  \\$^  hW  h^  Ka«  ahown  that  no  amount  of  expenence  can 
i<uoo«ln  Ma|SU\  |2tvi\<^mll>\  in  untutoird  minds;  that  ccttain  kinds  oi 
Mh^IO  i^\^  m\u\i^Um<>*  \\u*h^l  int\>  the  b»cki:T»und  by  Religion,  but 
\\s^\ ^\  \\\\is\\\<\\ ^  >i^h^Wt  %mWx  Vm^U  v\J  Mapc  bewMcise fna»d  with  Refigioii 
\\^\M  ^\\\\  \\\\\^\\\\\\t^  ay^  x«^^s\TiAnt  part  of  :tsi  rit«;  »  that  they  are 
Uwlo^sl  t\N\H  >K>^^\  \\^^  W  ^kJ  1\^  ik*w  Wtatea:  ti«a5ieJvw  to  re£giai 
^  \\s^\  ,\n^l  x\t  \\vj^»iw^  ^^  Hw.>*^*t^  iW  ww^f  frvN;:T>i  xsva  wixi  a  paMzsting 
UsU^^lx  tV*t  Ka^^  ^^wKNAivvvi  lyUpc^  a*  is>*wi*Nil.:i^  >T  expflTMDpe,  cotcii 


Xvvv*vl^    w  ><uiv  >*ia*;n  w*v    '*^    *kj  n    v*.i:r,M:;,  '^'-lij^.-.tt-  nnftni'^» 
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For  what  can  be  more  spontaneous  than  to  ask  the  aid  of  one's  father 
or  friend,  and  why  not  ask  the  spirits  disembodied  as  freely  as  those  in 
the  flesh  ?  Unless,  indeed,  it  is  believed  that  the  less  one  has  to  do  with 
them  the  better !  Probably,  this  consideration  does  restrain  the  early 
impulses  to  pray. 

Thirdly,  certain  forms  of  Magic  come,  after  a  time,  to  be  discoun- 
tenanced or  punished :  black  Magic,  because  it  is  anti-social  and  criminal ; 
other  forms  of  Magic,  when  carried  on  by  private  practitioners,  because 
they  infringe  the  monopoly  of  supernatural  power  that  has  now  been 
claimed  by  dynasties  and  priesthoods ;  or  because  (in  other  words)  the 
public  gods  are  jealous  of  all  competitors.  Legitimate  Magic  has  now 
been  incorporated  with  Religion.  And  the  power  of  Religion  becomes 
greater  than  that  of  Magic  without  Religion,  not  only  by  the  support 
of  the  influential  classes,  but  also  because  Religion,  whether  as  worship 
of  the  public  gods  or  as  sorcery  or  devil-worship,  afflicts  the  human 
mind  with  peculiar  terrors;  and,  again,  because  Religion,  should  it 
clarify  morally  and  aesthetically,  appeals  more  and  more  to  the 
affections — to  the  family  affections  and  to  loyalty.  The  impersonality 
of  pure  Magic  sets  it  (as  it  does  Science)  at  a  great  disadvantage  in  this 
competition. 

Finally,  whilst  the  failures  of  Magic  always  need  to  be  excused — 
as  by  a  mistake  in  the  rites  or  by  the  opposition  of  stronger  Magic, — 
Religion  brings  with  it  a  new  excuse  for  failure,  namely,  the  caprice  of 
the  spirits  or  gods  propitiated.  At  their  pleasure  they  may  reject  the 
prayers  and  sacrifices.  Persistence  in  such  conduct  on  their  part  is 
sometimes  met  by  banishment,  deprivation  of  rank,  or  other  punish- 
ment— ^the  civilized  methods  of  China ;  at  other  times  by  praying  louder 
and  sacrificing  more  extravagantly,  in  the  style  that  culminated  in 
Mexico  together  with  the  power  of  barbaric  priesthood.  Still  the  gods 
may  be  obdurate ;  and,  probably,  to  excuse  the  failure  of  propitiation 
by  the  caprice  of  the  gods  was,  from  the  first,  looked  upon  as  a  clever 
device:  not  observing  that  the  caprice  of  the  gods  was  incompatible 
with  the  security  of  their  worshippers ;  and,  therefore,  in  conflict  with 
that  desire  of  security  which  is  the  root  of  the  whole  supernatural 
structure,  whether  magical  or  religious.  This  conflict  must  have 
consequences. 

Religion,  then,  very  probably,  is  of  later  gro>\'th  than  Magic;  but 
whether  Animism,  as  a  belief  in  separable  (or  separate)  spirits,  human 
or  other,  is  later  or  not  than  Magic,  there  is  insufficient  evidence.  At 
any  rate,  their  origins  are  independent.    Perhaps  my  own  preference 
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^^       ^    ^UvilC   .UX>PTKD   BY   ANIMISlf. 

..       ^  ,    ia.  low  ';>mcfittMd»  is  the  idea  of  force, 

»4.i   -i>^&«bC«»  at  a  dutance  without  any 

.,,        .^fc  'h*>  it  A  v^  been  formed  by  analogy 

^^  ^^v  I  ^K>  t  be  wind*  radiant  heat,  sound, 

^» » .♦^t  *  beheis  concerning  the  efficacy 

s   *^  .1  .k   xkAii  dies,  he  lies  speeehless  and 

^       ^   .^vu^^muhhI  force  in  any  way;  but,  if 

^  ^  ^^  w  .d  .icus  perhaps  wreBtles  witii  the 

^v*.    iwtt  ^Ad  deserted  the  body^:   it  is 

...N .  .u  vH^rhaps  sometimes  by  twilight; 

►*^>.     The  force  exerted  by  the  ghost 

v^.vc  uwA^ical,  except  in  one  character: 

..^  vu  th€  good  or  ill  will  of  the  (^loet 

_....u   ruiv^w^   have  tmiform   twufancieB. 

. ..  '^  vUOviC  which  the  appearance  of  a  dead 

.^ ,  N    lua  iHjtiu  buried  or  burnt,  would  have 

^^  ,, .  K.v>  'or  the  Uviug.     Comparison  wiA 

,    .01.  '^*iAd  r^^ity  to  dreams;    for  they 

.^.  \,   lad  *-heuk>elves  have  no  mechanjcal 

..    v\.;u  the  spirit  probably  follows  the 

'V     ac  x^ait,  which  cannot  at  first  have 

.   ..\v  Kiu^  iii>^5d  for  shadow  or  reflection 

'.     !.H^5v  .u%i  iu  some  m^iasure  identified; 

V     s,    v.wv\,iated  with  shadows  and  re- 

*   »  \vviow   upou  A  man  may  injure  or 

\^  -^   'lie   s«^iutj   riiiujij   the  question 

-s     vv'wicu   s^  'uu>ieadiiig.     It  will 

I    '.^c  w.fc\  or  the  other,  accotding 

•w    ^vavt    uix'  Ji  the  animfirtic  <jr 

\vN    auv  w<?  oAu  reaeoaably  ostt" 

;  cvi   a    rvjiu  which  Xagk  and 

'  'kv     *-^t^''i  '*^  'ii^i<>**  <3rste«6»  or 
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congeries  of  ideas  and  practices,  must  rather  be  sought  in  a  multitude 
of  particular  beliefs,  from  which  mana  is  a  generalization. 

(6)  As  formerly  observed^,  it  is  reasonable  to  expect  that,  as  the 
ghost-theory  spread,  the  magical  force  of  things  should  be  conceived  of 
as  spiritual ;  so  that  amulets  and  talismans  would  come  to  be  regarded 
as  owing  their  virtue  either  to  a  controlling  spirit,  or  to  an  indwelling 
spirit  peculiar  to  each :  in  the  latter  case  the  charm  is  a  fetich.  When 
this  happens,  the  efficacy  of  such  objects  is  no  longer  expected  to  be 
uniform,  but  depends  on  the  mood  of  the  indwelling  or  controUing 
spirit.  The  fact  that  their  efficacy,  though  formerly  presumed  to  be 
uniform,  never  was  so,  favours  the  new  interpretation ;  and  this  having 
been  accepted,  a  cult  (or  a  discipline)  of  the  spirit  is  apt  to  follow. 
Thus  the  magician  becomes  a  sorcerer  or  a  priest. 

In  North  Central  Australia,  short  sticks  or  bones  are  used  for  pointing 
at  an  enemy  and  directing  magical  force  against  him.  Only  the  Quangi 
and  other  tribes  of  the  Gulf  coast  manufacture  dead-men's  bones  (femur 
or  fibula)  into  pointers ;  but  these  are  traded  southward,  and  are  con- 
sidered more  potent  than  other  pointers^.  A  stick,  then,  is  the  primi- 
tive talisman,  often  '  sung '  with  a  spell  in  Alcheringa  words,  which  the 
operator  himself  does  not  understand ;  and  it  acts  by  pure  magic. 
The  dead  man's  bone  is  more  potent,  perhaps  only  because  it  is  more 
oppressively  gruesome  and  terrifying;  we  are  not  told  that  it  carries 
the  power  of  its  former  owner's  ghost;  but  how  near  the  thought 
must  be.  In  South-east  Australia,  pointing  with  the  bone  (human 
fibula)  is  very  common;  in  pointing  you  name  your  victim  and  say 
how  he  is  to  die ;  but  that  the  efficacy  of  the  rite  does  not  depend  upon 
a  spirit  is  shown  by  this,  that,  when  pointing,  you  tie  a  cord  of  human 
hair  (attached  to  the  bone)  tightly  around  your  upper  arm,  in  order  to 
drive  blood  into  the  bone.  In  other  rites,  however,  in  which  the  fat 
of  a  dead  man  is  used,  the  ghost  of  the  dead  is  believed  to  assist  the 
operation;  for  a  man's  fat,  especially  kidney-fat,  is  the  seat  of  his 
prowess  and  other  virtues'.  An  easy  extension  of  ideas  by  analogy 
would  interpret  a  rite  in  which  a  dead  man's  bone  is  used,  and  which 
is  on  that  account  more  potent,  as  owing  its  superior  potency  to  the 
assistance  of  the  dead  man's  ghost.  It  seems  easy ;  but  resistance  to 
the  progress  of  explanation  is  not  peculiar  to  the  civilised  mind. 

Again,  in  South-east  Australia,  a  bulk — a  pebble,  usually  black  and 

1  This  Journal,  vra.  6. 

*  Spenoer  and  Gillen :  Northern  Tribes  of  Central  Auslralia,  463, 463. 

•  A.  W.  Howitt,  Native  Tribes  of  South  East  Australia,  359-361-367. 
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IL  148. 
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marks  which  distinguish  omens  from  the  rest  of  Magic  are  such  as  to 
favour  a  growth  of  the  belief  that  they  are  sent  by  spirits.  For  (i)  omens 
are  generally  of  such  a  nature  as  not  to  suggest  any  direct  causation  of 
the  event — e,g,  the  note  of  a  bird  or  insect,  a  shiver  or  stumble,  the 
appearance  of  a  hare — so  that  the  operation  of  some  invisible  force  of 
unknown  origin  is  implied,  (ii)  They  are  often  remote  in  time  from 
the  event,  and  in  this  resemble  warnings  given  by  someone  who  knows 
or  controls  the  future,  (iii)  They  are  not  indications  of  events  in 
detail,  but  only  of  the  kind  of  event  as  good  or  evil ;  and  in  this,  too, 
they  resemble  warnings,  (iv)  They  are  not,  like  charms,  rites  and 
spells,  the  property  of  a  man  or  acts  of  a  man;  and  must,  therefore, 
if  warnings  (implying  foreknowledge),  proceed  from  some  spirit.  It 
would  be  absurd,  however,  to  suppose  that  the  nature  of  omens  as 
divine  premonitions  was  originally  reasoned  out  in  this  way.  We 
must  look  for  the  beginning  of  the  idea  in  some  direct  stimulus  to  the 
animistic  imagination;  and  this  may  well  have  been  given  in  dreams. 
For,  first,  dreams  are  often  themselves  regarded  as  omens;  and, 
secondly,  they  are  immediate  manifestations  of  the  spirit-world.  An 
impressive  event  coinciding  with  the  remembrance  of  an  impressive 
dream  makes  the  dream  an  omen,  and  may  make  any  prominent 
feature  of  the  dream  into  a  warning  or  encouragement  given  by  a  spirit 
whenever  the  like  of  it  recurs  in  future.  From  such  a  starting-point, 
the  animistic  interpretation  spreads  to  other  omens,  but  with  the  usual 
irregularity  of  savage  theories. 

(d)  Spells  addressed  to  any  object  tend  to  the  personification  of 
it;  as  the  ghost-theory  gains  strength,  the  personified  object  may 
acquire  an  indwelling  or  controlling  spirit,  and  the  spell  adcbressed  to 
it  may  become  a  prayer.  Not  that  this  is  the  only  way  in  which  prayer 
may  originate ;  for  (as  remarked  above)  nothing  can  be  simpler  or  less 
in  need  of  explanation  than  the  invoking  of  the  spirit  of  one's  relatives 
(the  ghost-theory  having  been  established)  to  help  one  or,  at  least,  not 
to  persecute.  Indeed,  it  is  not  unreasonable  to  suppose  that  this  was 
often  attempted,  and  not  persisted  in  for  want  of  obtaining  an  answer ; 
so  that  a  long  tentative  age  preceded  the  settled  custom  of  prayer. 
Nor  is  it  easy  to  see  how  belief  in  the  efficacy  of  prayer  (beginning  in 
this  way)  could  ever  have  been  established,  unless  it  were  confirmed 
by  coincidence — ^just  like  Magic.  However,  the  earliest  form  of  prayer 
and  of  spell  (whichever  may  have  been  the  earlier)  is  the  same — a 
simple  expression  of  desire — whence  prayer  and  spell  have  been 
difFerentiated.    Hence  it  may  be  impossible  to  decide  whether  a  given 
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ejaculation  belongs  to  one  class  or  to  the  other.  Thus  Mr  R.  W. 
Wilkinson  tells  us  that,  amongst  the  Mafulu  of  New  Quinea,  when 
fishing  in  the  river  Aduala,  the  fishers,  after  forming  a  weir,  but  before 
fixing  their  net,  all  join  in  a  sort  of  prayer  or  invocation  to  the  river : 
"Aduala,  give  us  plenty  of  fish  that  we  may  eat  well^."  But  he 
expressly  says  that,  whilst  they  believe  certain  parts  of  the  river, 
such  as  a  waterfall  or  deep  pool,  to  be  haunted  by  spirits,  they  do  not 
believe  this  of  the  river  itself^,  and  that  generally  their  Animism  is 
very  backward.  The  ejaculation,  therefore,  seems  to  be  a  spell.  Com- 
pare with  it  the  Jakun  spell  to  bring  monkeys  within  shooting  distance : 

Come  ye  down  with  bouIs  enchanted, 
Mcmkeys,  by  my  spells  enchanted*. 

If,  then,  the  original  form  of  prayer  and  of  spell  is  often  the  same,  the 
sole  difference  between  them  lies  in  the  intention  of  the  speaker.  One 
of  the  Kumai,  to  stop  the  gales,  cried :  "  Let  the  West  Wind  be  boimd*," 
and  this  is  evidently  a  command  and  a  spell;  but  if  he  regarded  the 
wind  as  controlled  by  a  spirit,  a  change  of  tone  would  make  it  a  prayer. 
StiU,  whether  with  the  spread  of  Animism  a  spell  shall  become  a  prayer, 
must  depend  upon  whether  the  spirit  addressed  is  believed  to  be  the 
more  easily  importuned  or  coerced. 

The  tabu  that  often  attaches  to  the  names  of  the  dead  and  of  other 
spirits  .may  easily  have  been  derived  from  the  magical  practice  of 
summoning  by  name,  or  of  naming  the  victim  of  a  rite.  To  call  a  living 
man  by  name  draws  his  attention  and  often  brings  him  to  the  spot; 
a  magical  naming  is  (from  the  temper  of  Magic)  uniformly  effective; 
so  that  to  avoid  such  control  names  are  kept  secret ;  and  when  ghosts 
are  believed  in,  naming  has  the  same  power  over  them  and  is,  therefore, 
extremely  dangerous.  Hence,  in  Sorcery  (a  dangerous  art),  to  introduce 
the  names  of  spirits  into  spells  is  to  secure  their  presence  and  assistance : 
and,  in  prayer,  to  use  the  true  name  of  the  spirit  or  god  addressed  may 
be  indispensable ;  the  worshipper's  intention  is  not  enough. 

(e)  With  the  spread  of  Animism,  magical  rites  often  become 
religious.  This  may  occur  by  simply  adding  the  invocation  of  a  spirit 
to  a  magical  rite  (as  a  spell  may  be  added)  in  order  to  strengthen  it — 
the  two  actions  remaining  quite  distinct ;  or  some  degree  of  fusion  may 
take  place,  obscuring  more  or  less  the  original  character  of  the  practice. 
The  Kai  (Papuans  of  northern  New  Guinea)  make  rain  by  muttering 

1  The  Mafulu,  193.  «  Op.  ciU  272. 

'  Extract  from  a  speU  in  Skeat*8  Malay  Magic,  571. 
«  Howitt,  op,  cii,  397. 
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a  spell  over  a  stone,  and  at  the  same  time  calling  upon  Balong  and  Batu 
to  drive  away  Yondimi,  a  woman  who  holds  up  the  rain ;  and  when  rain 
enough  has  fallen,  they  strew  hot  ashes  on  the  stone,  or  put  it  in  the 
fire,  to  stop  the  rain^.  The  animistic  invocation,  being  omitted  from 
the  process  of  stopping  the  rain,  seems  to  be  merely  adscititious  to  the 
making  of  it.  Again,  "  when  rain  is  badly  wanted  in  the  Oraon  country, 
the  Oraons  of  each  village  fix  a  day  for  the  rain-making  ceremony. 
On  the  morning  of  the  appointed  day,  the  women  of  the  village,  with 
the  wife  of  the  village-priest  or  Pahan  at  their  head,  proceed  to  the 
village  spring  or  tank,  and  there,  after  ablution,  each  woman  fills  her 
pitcher  with  water,  and  all  proceed  in  a  body  to  a  sacred  pipar-tree.... 
On  their  arrival  at  the  sacred  tree,  all  the  women  simultaneously  pour 
the  water  in  their  pitchers  over  the  root  of  the  tree,  saying  *  May  rain 
fall  on  the  earth  like  this.'  The  wife  of  the  village-priest  now  puts 
marks  of  vermilion,  diluted  in  oil,  on  the  trunk  of  the  tree.  After 
this  the  women  depart,  and  the  Pahan  or  village-priest  proceeds  to 
S€M;rifice  a  red  cock  to  the  god  Baranda  at  the  spot.... In  this  case, 
apparently,  by  direct  alliance,  sacrifice  and  the  anointing  of  the  tree 
with  vermilion  have  been  superimposed  upon  what  was  once,  perhaps, 
purely  a  ceremony  of  imitative  magic^."  Mr  Warde  Fowler  tells  us 
that  an  ancient  Iguvian  document  contains  instructions  for  the 
lustration  of  the  people  before  a  campaign:  the  male  population 
assembled  in  its  military  divisions ;  around  the  host  a  procession  went 
three  times ;  at  the  end  of  each  circuit  there  was  prayer  to  Mars  and 
to  two  female  associates  of  his  power,  to  bless  the  people  of  Iguvium 
and  to  curse  their  enemies :  and  he  observes  that  religion  has  here  been 
imposed  upon  the  original  magic-ceremony.  For  the  idea  must  have 
been  that,  by  drawing  a  magic  circle  around  the  host,  it  would  be  pro- 
tected in  the  enemy's  country  against  hostile  magic  by  being  rendered 
holy.  "A  later  and  animistic  age  would  think  of  them  (the  soldiers) 
as  needing  protection  against  hostile  spirits,  of  whose  ways  and  freaks 
they  were  of  course  entirely  ignorant."  Hence  the  prayer  to  Mars®. 
Similarly,  rites  connected  with  seed-time  and  harvest,  originally 
magical,  become  religious,  as  beliefs  grow  up  in  spirits  of  the  rice,  or 
com,  or  vine,  or  in  gods  of  agriculture  or  fertility.     Thus,  as  magical 

1  J.  G.  Frazer,  The  Belief  in  Immortality,  288.  For  Bimilar  instanoes  see  the  same 
work,  pp.  335  and  375. 

•  Sarat  Chandra  Boy,  "  Magic  and  Witchcraft  on  the  Chota  Nagpur  Plateau,"  J.  B, 
A,  I,  44,  p.  330.  I  have  slightly  altered  the  last  sentence,  which  seems  to  have  been 
misptinted. 

'  BeligioM  Experience  of  the  Boman  People,  215. 
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power  18  the  same  thing  as  si»ritual  power,  magical  practices  may  be 
not  merely  the  antecedents  but  even  the  foundations  of  religious 
practicee«  Long  after  the  development  of  Animism,  magical  practices 
are  maintained  by  natural  conservatism;  if  priests  exist,  they  try,  of 
course,  to  annex  such  practices  to  the  worship  of  their  god;  and  if 
the  annexation  is  accomplished,  whether  by  priestly  management  or 
by  a  popular  movement,  no  incongruity  may  be  felt  for  a  long  time 
between  the  uniformity  of  Magic  and  the  caprice  of  Animism;  the 
whole  celebration  is  called  Religion,  and  becomes  suffused  with  religious 
feeling. 

TV.      RSTROGRADATION. 

On  the  other  hand«  in  all  these  cases,  the  animistic  interjHetation 
of  the  power  of  fetiches,  omens,  prayers,  rites,  whether  original  (as 
Proi««sor  Wundt  h<dds)  or  acquired,  may  be  lost,  and  a  magiod  inter- 
pretatton  alone  remain.  For  one*s  mind  becomes  so  engrossed  with 
objects  or  |«actkes  (such  as  charms  or  prayers)  that  are  regarded  as 
neceoearr  to  the  giatincati<Hi  of  any  masterful  desire,  that  not  only 
irrelevant  ideass  but  any  ideas  not  indispensaUe  to  the  cotmectkm 
b^'twv^^i  the  objects  or  practices  and  the  gratifications,  may  be  forgotten ; 
and  fts  objects  or  prictices  acquire  interest  in  themsetves,  even  the 
gTatittoatioi:]u»  formeriy  desixiNi  may  be  forgotten.  Just  as  such  means 
as  money  or  Kx^s.  bi2$irMfis  or  study,  may  become  ends  to  the  excfanioa 
<rf  further  ec;oTr>Mit5v  so  izLJ^^^es  or  rites^  at  first  subeidiary  to  the 
obtairir^  of  dersocic  aid  ia  iove  or  revenge*  may  be  cared  for  with 
a  fervour  tkat  excf:ai»  the  liio-i^t  of  any  inti^vening  means  to  those 
ecisfc  ^<epeci*I!y  ssci  2»aa»  »  a  caprivMous  spirit  who  may  fail  o«eV 
azxd  acsAv  ev^sr  be  rrarawii  murder  a  v;i5rje  fear  or  discomfort  in  the 
ojrijssictt  c»f  :ie2i.  wtrea  no  pardcilAr  parpo^^  b  any  longer  remembered. 
Oti  :5te  rn.r>:irie  cc  lease  *37n.  we  artecd  ocly  to  what  is  necoasary. 

i*    A  »::it>  £:i4!^r-V£z^^  in^y  ^t  first  be  treasured  as  a  &tich 

i4>rir j:  tie  rcwer  .'£  tie  »:z^t  to  save  frozi  shipwreck :  after  a  tizae  it 

3JAy  be  carried  «s  aa  a^i^ilec  witioct   any  tioc^t  of  tie  aairt  s 

:2L:^rTX^tx"a :  wi_ic  tie  *^  tc  be  averted  i«  more  and  mere  v^tkIt 

•"^'TJied.     Seeizj:  txit  scurr^sil  arid  iriiiitodkl  a^juci^js  are  tie  same 

itble.  i-i.nteili^'rie  irr??.  icw  easy  tc  *ji:erciaz^  ti-fia. 

>      Sizil^^  :iti»?!25w  rr:ci  ieLi^  iivi~^  messaj??*.  e*oi  reiatxz:;!  to 

fcr:^r^.ir  :iz^i>fr*arrr;r.   xaj  .•'*zie  to  be  m-jr^Iy  ocvirtences  tiit 

ttn^e  ^  ii^-'-^ir-ij:^  a  x*i.i.  .^c  a  tribe,  a:  az^y  tizi*;:   beca:2se.  by 

L-:ca.  "rie^  ir?  >icarr  -c  :izI^i^C5rr.     Ot  rr^oriokl^r  tie 
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may  be  reached  by  philosophy :  as  with  the  Stoics,  who  explained  that 
omens  are  prophetic  not  as  sent  by  the  gods,  but  as  involved  in  the  same 
procession  of  fatal  events.  Fate,  before  any  laws  of  nature  had  been 
discovered,  was  nothing  but  all-comprehensive  Magic:  which  left  out 
or  mediatised  the  gods,  because,  in  a  philosophical  consideration  of  the 
world,  they  are  worse  than  useless. 

(o)  As  to  prayers,  in  any  rational  conception  of  them,  the  form  of 
words  conveying  them  cannot  matter  to  a  god,  as  long  as  they  are 
piously  meant  and  devoutly  meditated.  Yet  everywhere  there  has 
been  a  tendency  to  reduce  them  to  strict  formulae,  any  departure  from 
which  may,  it  is  feared,  impair  their  efficacy.  So  far  as  this  occurs, 
their  operation  is  magical;  they  have  become  spells.  Such  is  the 
result  of  custom,  with  mental  inertia  too  dull  to  think ;  of  an  irreligious 
temperament,  getting  quickly  through  an  uncongenial  task;  of  a 
superstitious  unimaginative  spirit,  afraid  to  omit  any  traditionary 
means  of  safety  and  for  whom  a  praying-wheel  is  the  way  of  peace. 
To  rob  prayer  of  its  religious  meaning,  there  is  the  ever-present  example 
of  the  magical  spells  that  operate  by  their  own  force.  A  form  of  words, 
whether  magical  or  supplicatory,  that  has  been  among  the  antecedents 
of  a  time  of  peace  or  of  gain,  seems  to  be  amongst  its  causes,  and  is 
repeated  that  such  a  time  may  continue.  Of  the  countless  cases  in 
which  prayers  have  degenerated  into  spells,  none  is  more  instructive 
than  the  one  recorded  by  Dr  Rivers  in  his  accoimt  of  the  dairy  ritual 
of  the  Todas.  The  prayers  offered  during  this  ritual  are  uttered  in  the 
throat,  so  that  the  words  are  undistinguishable ;  and  they  are  divided 
into  two  parts :  first,  a  list  of  sacred  beings  and  objects  mentioned  by 
sacred  names,  much  of  it  unintelligible ;  and,  secondly,  a  petition  for 
the  protection  and  welfare  of  the  buffaloes :  the  former  is  now  the  more 
important;  the  latter  is  apt  to  be  slurred  over,  or  perhaps  omitted^. 
Of  the  Roman  public  prayers,  Mr  Warde  Fowler  says :  "  The  idea  that 
the  spoken  formula  (derived  from  an  age  of  Magic)  was  efficient  only 
if  no  slip  were  made,  seems  to  have  gained  in  strength  instead  of 
diminishing,  as  we  might  have  expected  it  to  do  with  advancing 
civilization^."  To  justify  the  belief  in  formulae  it  may  be  asserted  that 
the  gods  themselves  prescribed  them:   an  excuse  for  the  superstitious 


1  The  Todas,  213,  30. 

*  ReUgioM  Experience  of  (he  Reman  People,  286.  But  whether  we  ahonld  expect  the 
idea  to  weaken  with  adyandng  oivilization  must  depend  upon  whether  intelligent  belief  in 
the  godfl  WM  inoreasing.    Perhaps  this  was  not  the  case  at  Rome. 
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pow«r  ii  th«  same  thing  a«  spiritual  po\\ 
not  merely  the  antecedenta  but  even   t 
praotioe*.     I^ng  after  the  development  (. 
•re  maintained  by  natural  conservatism  . 
course,  to  annex  such  practices  to  the 
the  annexation  is  accomplished,  wheth* 
by  a  popular  movement,  no  incongruit 
between  the  uniformity  of  Magic  and 
whole  celebration  is  called  Religion,  anc 
feeling. 

IV.    Retrogk 

On  the  other  hand,  in  all  these  c 
of  the  power  of  fetiches,  omens,  pi 
IVofiwaor  Wundt  holds)  or  acquired, 
pr^tAtion  alone  remain.    For  one\s 
objecta  or  practices  (such  as  charm 
neoiftssary  to  the  gratification  of  a 
irrelevant  ideaa^  but  any  ideas  n. 
betw^wi  tlie  objects  or  practices  am- 

and  aa  objects  or  practices  acqu 

gmtificatkiQs  formerly  desired  mu 

aa  ttHviieT or  books,  business  or  sti 

trf  furthtNT  i^njoTiiMnts.  so  imag* 

^vbt^nin;  of  demomc  aid  in  lo\ 

a  ffrfvwir  tlMt  «xrhidM  tlw  thoi. 

♦«h4*  v^^^^P^^^^i^^  »ttcli  me^ns  as 

aiid  mar  ♦wsa  be  piactiaed  ui 

\x«u»c^vK  i^f  iki^m.  vlwtt  no  part 

l>fc  tW  pnncipli^  5rf  )Mst  effort . 
,*^    A  Mii^t's  £n$e«^]oint 

irtv-.T^  tii^  p«>«w  of  yW  sain 

5»aT  Ke  ^ramod  a»  aa  anm: 

i^j^Mii^frfd.    Smt^  livat  spir 
vnx^Sie.  *r,,^tvC;ir:bJe  f^irx  ,^ 
>^    :&T.',JkrV  vcs^n*,  fi 
a  j«kn;cxW  ^rs^MTaK;nc. 

T:^^  -.v^o;.  i>^x  a^  ^^ok^ 


it  the 

,  .:/^^  have 
..Iiirh  the 
r  lavdurable 
,  riown ;    and 
'',  .-,ive  their 
'  MIT  prised  to 
My  realised. 
■  '  of  Raiatea: 
:  jid  exactness 
.■  s  performed, 
.^  ni  the  devotees. 
I  however  near 
■  I  luisplaced  any 
.  "v  any  means  so 
I  unavailing:    he 
vcr  from  the  corn- 
satisfying  to  the 
-is  and  framework 
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Where  they  are  merely  verbal  forms, 

lire  and  man  by  some  unexplained  process, 

t  hey  were  modelled  on,  have  been  originally 

(>  mystic  sentences ^ ? "  The  circumstances  of 

judgment. 

Magic,  teach  it,  and  inspibe  Magicians. 

'  ,  because  they  knew  it  in  the  flesh;   and,  by 

\  ledge  is  likely  to  be  attributed  to  spirits  that 

->  have  been  in  the  flesh.    As  fear  exalts  all  the 

->ove  his  former  reach,  it  may  be  expected  to  raise 

,  especially  if  he  had  already  been  famous  in  that 

ally,  it  does  so;    but,  exceptionally,  we  read  that, 

;a  Indians  (west  of  the  Paraguay),  whilst  any  man 

igic,  professional  "witch-doctors"  are  numerous  and 

liey  are  not  credited  with  extraordinary  powers  after 

re,  however,  the  dead  magician  does  not  forget  his  art. 

I  ism  prevails  and  the  power  of  Magic  or  Sorcery  attains 

'( ial  importance,  the  spirit  of  a  dead  shaman  makes  some 

ird  deification.    Among  the  Buryats,  dead  shamans  are 

:   with  prayer  and  sacrifice*.    According  to  the  Kaiavala, 

collection  of  Finnish  poetry,  in  Tuonela  (Hades),  whither 

a  mans  descend,  their  wisdom  and  magical  power  accumulate, 

'  that  of  any  living  adept;   so  that  even  Vainamoinen,  the 

;  TO,  goes  down  to  learn  there  the  magical  words  he  does  not 

its,  knowing  Magic,  also  teach  it,  and  make  magicians  and 

"ts.    In  South-east  Australia,  the  profession  of  wizard  may  be 

itary  in  the  eldest  son;  or  obtained  through  initiation  by  another 

id — (a  corpse  is  dug  up,  its  bones  poimded  for  the  neophyte  to  chew ; 

<  plastered  with  excrement,  etc.,  tiU  he  becomes  frenzied,  his  eyes 

')dshot,  his  behaviour  maniacal);   or  a  man  may  become  a  wizard 

V    meeting  a  spirit,  who  opens  his  side  and  inserts  quartz-crystals, 

c. ;  or  by  deriving  power  from  Daramulun ;  or  by  sleeping  at  a  grave, 

w  here  the  deceased  opens  him,  and  takes  out  and  replaces  his  bowels^ 

*  Prim.  CuUwrt,  n.  273  (2nd  ed.). 

*  S.  H.  C.  Hawtrey,  "The  Lengua  Indians,**  J.  Boy.  Anthrop.  InsL  1901. 
»  "Shamanism,**  J.  Roy.  Anthrop.  Inst.  xxiv.  (1894-5). 

«  Comparetti,  The  Traditionary  Poetry  of  (he  Finns,  184. 
»  Howitt,  op.  cit.,  404. 
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dfesd  i4  fiiteriag  wliM  k  tud^ik^mrf^  ^mA  for  tte  prr- 

spirit  /frf  commumm  or  diev^/tiow  tuue  departed— thoufrl 
f:iHuiiiM)f}M  it  wwiy  r«tur«  from  tjiwie  tt>  tim*-  k  t/jo  • 
if  m  tU^ir  emi^^i^^m  th^y  tire  #tiU  believed  iwirnfl 
imrinme,  it  c«n  oiity  be  im  fim^e^l  ritm.    One  if. 
tind  At  wbiit  an  early  »tAge  of  ciilture  thi«  tendon 
Willittm  Kllij*,  i\m  celebrated  riiiiMionAry,  uAjn  of  tli. 
**The  elfjcttcy  of  tbeir  |religiomi|  i»ervlce«  coiwwU'd  i 
with  which  Miicred  dayi*  were  kept,  and  religiouH  (m 
without  the  least  regard  to  the  motiveu  and  diHpo^ 
...In  their  idol-wor«hip,  however  co»tly  the  Harm 
ita  close  the  ceremony  might  be,  if  the  prieHt  om 
word  in  the  prayers,  or  if  hii  attention  was  d\\ 
that  the  prayer  waa  broken,  the  whole  waH  i 
must  prepare  other  victims  and  repeat  hin  pr. 
mencement*." 

(e)    \w  Magic  there  must  be  someihimr 
average  mind :  it  precedes  Heliglon,  supply  - 
of  religious  practict^A,  and  remains  whoti 
when  people  change  their  Heligion,  they  * 
the  Tongaus,  thc»se  who  were  (*hriatiHui>r 
craft  kst  of  all  the  relii^s  oi  their  he^tho* 
**  tiahuui,  like  several  others  of  their  Sha»' 
of  Indian  conjuror  and  Methodist  pivu 
general  acceptance  oi  Ohriatiauitv,  tar' 
The  victory  of  the  iuaurgenta  at  StV 
thought  to  have  been  due  to  the  v 
Thorc  Hund  had  brought  ixom  La- 
wore  the  croaa  upon  helmet  and  ^^' 

Hince  then  the  spiritualiaiug  o! 
Rchgion  are  both  real  procesaea  ot  - 
impoaaible,  to  say  of  a  particula* 
knowledge  of  it*i  history,  whethei 
Tylor  writea:   **  Charm  formula^i  » 

^  ^vlyutdian  HtdiiurcheSt  u.  144  aiui 
•  J,  Moouuy,  *'feiftcw)d  Koriuul«»  <A     ' 
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^ocry;   and  he  taught  Magic  to 

help  he  created  a  woman 

ydion  is  Woden,  or 

-pells,"  who  acquired 

t  he  hung  nine  nights 

:  ways);  and,  in  turn, 

,  so  that  through  him,  as 

are  uttered  or  wonders 

ii  South-east  Australia  the 

without  the  aid  of  spirits, 

aaiacal.    With  the  growing 

I   behaviour  is  (along  with 

spirit.    The  common  beliefs 

of  him  and  that  a  man  may 

(ilitate  this  idea  of  possession. 

the  belief  that  a  miracle-monger 

^.    The  Tunguses  of  Tumkhausk 

shaman  sees  in  a  dream  the  devil 

secrets  of  his  craft.    Among  the 

shes  to  become  a  shaman  declares 

n  appeared  to  him  in  a  dream,  and 

and  he  shows  himself  crazy,  stupefied 

an  is  preordained  to  serve  the  spirits, 

he  begins  by  raging  like  a  madman, 

s  about  the  woods,  into  fire  and  water. 

Then  an  old  shaman  trains  him'.    On 

•  ic  a  wizard  by  claiming  to  be  the  medium 

um  falls  into  a  frenzy,  shouts,  trembles  all 

A  eat  breaks  out,  foam  gathers  on  his  mouth, 

s  an  archaic  language  if  he  knows  one*.    In 

prophecy  is  practised  by  men  whose  bodies 

.  and  their  voices  used,  by  ghosts:   they  foam 

are  convulsed  as  if  in  madness;   and  the  mad, 

be  possessed*.    Similarly  the  Pythonees:    the 

'h  of  Religion  as  iUugbrated  by  CeUic  Heathendom,  226. 

n  BoreaU,  24,  181,  196,  34. 

J.  Roy,  Anthrop,  Inst.  x.  xiv.  85. 
Cannibals,  266. 
in  Immortality,  388. 
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and  Animism 

y  same.  But  as  the  same 
ining  for  a  wizard  before 
been  adopted,  it  ia  plain 
phenomena,  but  is  merely, 
of  them. 

est  of  fitness  for  wizardry ; 
)eats  his  drum,  shakes  his 

him ;  if  the  pupil  remains 
0  the  music  of  the  drum, 
3^.  These  antics,  at  first 
ening  the  faith  of  patients 
L  himself,  and  often  having 

under  Animism  by  being 
ol :  and  being  an  essential 
rt's  development,  they  are 
inging  and  dancing,  some- 

e  of  Magic  for  anti-social 
ised  between  wizards  who 
c'  and  *  white '  wizards  are 
is  are  recognised,  *  black ' 
\>j  inferior  gods  or  demons, 
;h  gods.  Hence  the  same 
«  in  an  honourable  way, 
abettor  of  Black  Magic — 
efore  and  after  the  coming 
wer  and  prophecy  became 
our  Middle  Ages,  of  whom 
spirit  of  Shamanism,  pre- 
id  by  Christianity,  they — 
r  at  a  price. 

Maoic. 

they  possess,  or  by  their 
Is),  or  by  merely  thinking : 
it  is  the  soul-force  of  that 
land  of  his  voice  or  limbs ; 

Bi  Australia,  480-8. 
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and  we  have  seen  that  this  soul-force  is  the  same  as  force  magical.  The 
spirit's  action  is  the  same  as  that  of  the  bugin  or  wizard,  who  boasted 
of  having  entered  a  horse  and  galloped  o£E^. 

(6)  By  Animism,  prior  to  philosophical  reflection,  the  spirit  is  not 
conceived  of  as  strictly  incorporeal ;  its  force,  which  is  magical,  is  quasi- 
mechanical.  Hence,  in  South-east  Australia,  spirits  can  carry  off  a  man 
in  a  bag'  (made,  no  doubt,  of  bag-soul-stuff).  But  spirits  may  act  upon 
a  man  very  effectually  without  being  mechanically  felt;  as  among  the 
Ekoi,  where  ghosts  are  either  good  or  bad,  and  generally  a  good  goes 
with  a  bad  one  to  counteract  his  malevolence ;  but  should  a  bad  one 
wander  forth  alone,  and  should  a  man  without  the  gift  of  seeing  ghosts 
(which  depends  upon  one's  having  two  extra  eyes)  run  against  it  in  the 
street,  the  ghost  will  not  step  aside,  but  strikes  the  man  in  the  face; 
who  then  has  lock-jaw,  and  dies*.  As  we  have  reason  to  believe  that 
this  is  not  the  natural  aetiology  of  lock-jaw,  the  ghost's  action  is  plainly 
magical :  like  that  of  the  corpse-candle  which,  not  long  ago,  on  a  slope 
of  Plinlimmon  one  rainy  night,  a  man  ran  against  inadvertently,  and 
was  "struck  down  dead  as  a  horse^."  The  mere  apparition  of  a  ghost 
(at  least,  to  anyone  who  has  not  four  eyes)  is  magical.  The  sending  of 
a  bird  as  an  omen  is  magical. 

This  immediate  power  of  the  gods  is  nowhere  shown  more  emphati- 
cally than  in  their  metamorphoses :  that  these  are  sometimes  wrought 
by  spells  or  other  enchantments  proves  that  the  operation  is  magical. 
Australian  wizards  transform  themselves  into  kangaroos  and  other 
animals ;  and,  in  Arunta  mythology,  in  the  earliest  Alcheringa  (period 
of  mythical  ancestors),  the  Ungambikula — so  called  from  having  arisen 
out  of  nothing — with  stone  knives  cut  men  out  of  rudimentary  masses 
of  unorganised  matter  (inapertua),  and  then  transformed  themselves 
into  little  lizards^.  So  this  sort  of  self-conjuring  may  be  said  to  begin 
at  the  beginning ;  and  it  cannot  be  necessary  to  accumulate  examples 
of  metamorphosis. 

Several  explanations  of  this  belief  in  the  possibility  of  changing  the 
form  of  one's  body,  or  of  having  it  changed  by  others,  have  been  offered : 
none  perhaps  entirely  satisfactory.    We  are  not  here  concerned  with 
the  passing  of  a  soul  from  one  body  to  another :   given  the  conception . 
of  a  separable  soul,  that  is  easy  to  imderstand.    What  has  to  be  explained 

^  HowiU»  op.  cU,  374.  •  Howitt»  op.  eit.  437. 

*  P.  A.  Talbot,  In  the  Shadow  of  the  Buah,  230. 
«  G.  Borrow,  Wild  Wales,  c.  88. 

*  Spenoer  and  Qillen,  op.  cit.  388. 
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is  the  belief  in  a  magical  change  of  the  body  itself,  as  in  the  common 
European  superstition  that  a  man  may  turn  into  a  wolf,  and  back  again. 
It  has  been  pointed  out  (i)  that  the  savage  may  observe  striking  changes 
in  nature :  as  in  the  shape  of  clouds  and  smoke,  the  burning  of  wood  into 
fire,  smoke  and  ashes,  the  evaporation  of  water;  the  turning  of  eggs 
into  caterpillars,  reptiles,  birds,  or  of  a  chrysalis  into  an  imago;  the 
appearance  of  worms  in  putrefying  bodies,  and  so  forth^.  With  such 
facts  before  him,  why  should  not  the  savage  imagine  himself  also  capable 
of  transformation  ?  (ii)  Dream-images,  too,  pass  one  into  another  in 
the  most  marvellous  way.  (iii)  Since  men  are  often  called  by  the 
names  of  animals,  how  easy  to  suppose  that,  at  times,  they  may  really 
be  those  animals.  How  easy  to  confound  a  man  with  his  Totem.  In 
many  savage  dances,  animals  are  imitated,  and  the  imagination-belief 
in  the  reality  of  the  pantomime  grows  very  strong,  (iv)  The  savage, 
when  his  imagination  has  been  excited,  is  not  clever  at  penetrating 
conjuring  tricks  and  disguises;  and  some  men,  at  first  for  their  own 
ends,  may  have  disguised  themselves  as  animals  and  passed  as  animals ; 
and  in  support  of  this  explanation  it  may  be  observed  that  the  animal 
into  which  men  transform  themselves  is  oftenest  the  most  feared  in 
their  neighbourhood — the  wolf,  leopard,  or  tiger;  and,  of  course,  one 
case  believed  in,  others  follow  by  analogy.  The  mere  report  of  such  an 
happening  might  generate  belief  by  force  of  fear,  (v)  In  a  wild  country, 
a  man  (say  one  who  is  pursued)  often  disappears  and  is  indiscoverable ; 
so  that  he  may  seem  to  have  turned  into  a  kangaroo,  or  a  stone,  or  a 
tree  that  appears  in  his  place,  as  Daphne  hid  successfully  in  a  laurel- 
thicket  :  or  if  such  an  occurrence  did  not  originate  the  belief  in  meta- 
morphosis, it  may  have  helped  to  confirm  it.  Weighing  all  these 
hypotheses,  I  lean  to  the  view  that,  starting  from  the  fact  (as  ground 
of  analogy)  that  astonishing  changes  are  observed  in  nature  and  in 
dreams,  the  belief  in  metamorphosis  as  a  magical  operation  rests  chiefly 
upon  the  deceptions  and  confident  assertions  of  wizards  that  they  can, 
and  do,  change  their  form,  supported  by  their  reputation  for  wonder- 
working and  the  fears  of  their  neighbours.  To  the  possible  objection 
that  the  belief  is  too  widespread  to  have  had  such  an  origin,  it  may  be 
replied  that  it  is  not  spread  more  widely  than  deceit  and  credulity  are*. 
Now,  if  wizards  can  change  their  shapes,  of  course  the  gods  can. 

*  H.  Spenoer,  Principlea  of  Sociology,  §  56. 

'  Cf .  £.  B.  Tylor,  Primitive  CuUwre,  i.  308  et  seq.  The  author  mentioDB  that  in  mental 
disease,  the  patient  sometimeB  belieyes  himself  to  be  some  animal,  and  acts  accordingly — 
perhaps  as  a  result  of  the  popular  belief  in  metamorphosis,  but  doubtless  also  confirming  it. 
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(c)  Spirits  and  gods,  of  course,  use  amulets  and  talismans,  not 
invented  by  poets  as  symbols,  but  prized  as  the  instruments  of  their 
power,  as  an  enchanter  does  his  wand.  Such  are  the  caduceus  of  Hermes, 
the  cestus  of  Aphrodite,  Thor's  hammer  Mjolnir,  Woden's  spear  Gunguir 
and  his  wishing  staff.  The  gods  of  Egypt  and  Babylon  also  wore 
charms.  Since  chieftains  are  frequently  magicians,  and  also  become 
gods,  it  follows  that  the  gods  are  magicians ;  though,  indeed,  as  Grimm 
observes,  their  power  is  to  be  called  miraculous  rather  than  magical. 
But  Magic^  being  the  highest  power  known  to  men,  and  the  most  desired, 
is  of  course  attributed  to  spirits  and  to  gods. 

The  most  extensive  powers  of  spirits,  however,  depend  on  the  use  of 
words  or  spells.  The  hero  of  the  Western  Isles  of  Torres  Straits, 
Kwoiam,  employed  magical  formulae^.  The  gods  and  demigods  of 
the  Maories  carried  out  their  extraordinary  adventures  by  the  power 
of  incantations.  Maui,  by  incantations,  fishes  up  dry  land  from  the 
bottom  of  the  sea,  and  turns  his  brother-in-law  into  a  dog;  Tawhaki 
and  his  brother  Karahi,  by  incantations,  make  themselves  invisible, 
and  avenge  their  father  Hema  upon  his  enemies ;  and  so  f orth*.  Celtic 
and  Teutonic  deities  worked  wonders  by  songs  and  spells.  Isis  was 
the  greatest  enchantress  that  ever  lived.  She  made  from  the  spittle 
of  Ra  a  serpent  that  bit  and  poisoned  him ;  and  then  she  healed  him  by 
an  incantation,  having  first  compelled  him  to  reveal  to  her  his  name, 
to  the  knowledge  of  which  the  god  himself  owed  his  power  over  gods 
and  men;  so  that  she  became  the  mistress  of  all  the  gods'. 

As  spells,  when  used  by  men,  may  be  more  efficacious  when  muttered 
and  whispered  than  when  spoken  aloud,  so  they  may  retain  their  power 
when  silently  wished  or  thought;  and  it  is  the  same  with  spirits:  to 
control  events  it  may  be  enough  for  them  to  think.  And  this  belief 
emerges  at  no  very  high  level  of  Animism;  it  needs  no  philosophical 
education.  The  Sia  Indians  (North  Mexico)  have  a  Cougar  Society, 
which  meets  for  a  two  days'  ceremonial,  before  a  hunting  expedition, 
to  propitiate  the  cougar  (puma),  because  he  is  the  great  father  and 
master  of  all  game.  He  is  believed  to  draw  all  kinds  of  game  to  him  by 
sitting  still  with  folded  arms  and  mentally  demanding  their  presence ; 
and  by  the  same  means  he  sends  game  to  whomsoever  he  favours*. 

Apparently,  then,  Magic  is  an  art  antecedent  to  the  existence  of 

»  Haddon,  Camb,  Exped.  to  Torres  Straits,  v.  329. 

*  Grey»  op,  cit,  "Legends  of  Maui  and  Tawhaki.** 

'  Wiedemann,  Beligum  of  the  AncietU  Egyptians,  64-8. 

«  Am.  B.  ofEthn.  **The  Sia**  by  Hibs  M.  C.  Stevenson*  zi.  (1889-90).  118. 
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spirits  and  ready  for  their  use ;  and  the;  stand  in  the  same  relations 
to  it  as  men  do.  Animistic  usages  are  originally  magical — spells,  rites, 
metamorphoses;  and  all  animistic  ideas  are  magical,  except  one — the 
capriciousness  of  spiritual  agency. 

VII.    Spirits  ark  oontrolled  by  Maoic. 

The  savage  imagination  having  created  out  of  dreams  and  other 
strange  experiences  a  world  of  invisible  and  powerful  beings  who  may 
be  friendly  or  hostile, — so  human  that  they  must  be  accessible  to  prayers, 
but  often  turn  a  deaf  ear  to  them — must  desire  sacrifices,  yet  often  reject 
them — capricious  and  inscrutable — it  became  necessary,  in  order  to 
restore  confidence  in  all  the  relations  of  life,  that  their  caprice  should 
somehow  be  overcome ;  and  to  accomplish  this  three  ways  were  open : 
first,  to  increase  the  prayers  and  sacrifices  until  their  importunity  and 
costliness  should  prove  irresistible, — and  this  way  led  to  all  the  mag- 
uificence  and  to  all  the  horrors  of  religious  rites;  secondly,  to  work 
upon  the  fears  or  vulnerability  of  spirits  by  beating,  starving,  slajdng, 
b^uiishing  or  degrading  them;  or,  thirdly,  to  constrain  them,  as  men 
itf^  often  constrained,  by  magical  rites  and  formulae.  From  the 
b^iuuing  this  necessity  is  felt. 

The  constraint  of  spirits  by  fear  or  violence  is  characteristic  of 
Ketichiam.  The  wizards  of  the  Congo  catch  spirits  in  traps;  or  drive 
t^om  into  animals,  which  they  behead;  or  spear  them  in  some  dark 
vviuor,  and  then  exhibit  their  blood  upon  the  spear-head.  With  such 
nuvle  practipes,  however,  we  are  not  now  concerned. 

Ih*)  control  of  spirits  by  Magic,  especially  by  spells — or  by  other 

4>iiiia  who^  in  turn,  are  controlled  by  spells — is  in  its  earlier  form 

a%i:<wt^xiatic  of  Shamanism:   indeed,  it  is  the  essence  of  Shamanism; 

iK>i(^h,  of  course,  in  many  shamanistic  tribes,  having  intercourse  with 

.v\'jnt'<A  ^  different  culture,  other  beliefs,  ascribing  independent  or  even 

.jiv  ia»i  jHiwer  to  spirits,  are  often  found.     Spirits  may  be  so  completely 

.Ka.<.\l  by  spells  as  to  excite  little  fear.    Among  the  Yurats  and 

'X  w»v^,  the  shamans  treat  their  spirits  without  ceremony,  and  even 

s  .    .  .  i  ^cU  theni^     So  do  the  Eskimo  angekoqs.     In  Greenland,  ''all 

s  ,v  M.  -u  lire  oontrolled  by  spirits,  and  these  spirits  are  controlled 

,    , , ...  .  *u\  or  oharms,  which  are  mainly  in  possession  of  the  medicine- 

.  «  V  ^\\^\\  (*t*rtain  simple  charms  may  be  owned  and  used  by  any- 

i^  wo,  ** nothing  like  prayer  or  worship  is  possible*";  for  why 

\  **H))Am*nbm/*  J,  Boy.  Aruhrop.  ItuL  zxiv.  133. 
«  til»j{»)»iiwan,  Mp  Hfe  with  the  Eskimo,  391. 
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supplicate  spirits  whom  you  can  command?  "The  rule  of  man — not 
of  all  men,  but  of  one  specially  gifted  (the  shaman),  over  Nature,  or 
over  the  superior  beings  who  direct  her,  is  the  fundamental  idea  of 
Shamanism^."  The  shaman's  power  depends  on  knowledge  of  the  names, 
natures  and  origins  of  all  things  and  spirits,  and  of  the  words  that  control 
them ;  but  also  on  his  own  extraordinary  personality,  as  manifested  in 
orgiastic  frenzy.  Megalomania,  the  vain  imagination  of  being  a  "super- 
man," is  generally  characteristic  of  magicians.  Nothing  can  be  more 
contrary  than  this  attitude  to  what  most  of  us  understand  by  Religion. 

One  condition  of  the  prevalence  of  Shamanism  among  any  people, 
or  group  of  peoples,  seems  to  be  the  absence  from  among  them  of 
chieftains  who  have  attained  to  any  high  degree  of  political  power, 
and  the  consequent  non-existence  of  authoritative  gods.  Hence  it 
spreads  throughout  the  tribes  of  northern  Europe  and  Asia,  from  Finland 
to  Kamptschatka,  and  with  a  less  intensive  sway  amongst  the  Indians 
of  North  and  South  America.  Under  such  conditions  the  shaman  is 
subordinate  to  no  one  in  this  world ;  nor,  therefore,  in  the  spirit- world. 
But  where  there  are  authoritative  chiefs,  authoritative  gods  correlative 
with  them  are  approached  by  an  order  of  men  who  are  priests  rather 
than  magicians, — that  is  to  say,  are  regarded  as  dealing  less  in  magic 
than  in  prayer  and  sacrifice.  And  this  state  of  affairs  is  apt  to  give 
rise  to  increasing  pomp  and  extravagance  of  worship,  to  which  there 
is  no  visible  limit;  so  that  in  some  cases,  as  in  Ashanti  and  Mexico, 
a  sort  of  national  insanity  has  been  established.  For  from  such  practices 
there  results  no  security  in  the  satisfaction  of  desire;  the  caprice  of 
the  gods  cannot  by  such  means  be  overcome ;  their  appetite  grows  by 
what  it  feeds  on. 

Now,  in  political  affairs  something  similar  happens :  the  caprice  of 
despotic  rulers  becomes  intolerable ;  and,  in  some  countries,  submission 
to  their  tyranny  has  amounted  to  a  sort  of  national  insanity.  Else- 
where devices  have  been  adopted  to  limit  the  power  of  rulers.  Avoiding 
assassination  or  revolution,  it  has  been  found  possible  to  impose  upon 
a  king  restraints  derived  from  his  own  sanctity  and  divine  power.  One 
such  device  has  been  to  surround  him  with  innumerable  taboos  which, 
at  length,  prevent  him  from  doing  anything.  It  is  true  that  the 
ostensive  reason  for  this  was  not  the  limitation  of  his  power,  but  the 
preservation  of  his  vitality;  and  probably  this  was,  at  first,  the  con- 
scious purpose;  but  one  effect  of  it  was  to  limit  his  power,  and  the 
utility  of  this  was  its  natural  sanction.  There  are  many  cases  in  human 
^  D.  Comparetti,  The  TradiHonal  Poetry  of  the  Finns,  26. 
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bound  to  grant  the  petition.  Babylonian  religions  ceremonies  ''had  for 
the  most  part  the  same  end  and  object  as  the  magical  text  used  with 
them ;  they  were  not  so  much  a  communion  with  the  deities  of  heaven, 
as  an  attempt  to  compel  them  by  particular  words  to  relieve  the 
worshipper  from  trouble,  or  to  bestow  upon  him  some  benefit."  Cere- 
monies, therefore,  were  useless  unless  accurately  performed  in  word  and 
deed;  "ritual  was  a  sort  of  acted  magic^."  These  accounts  of  the 
religious  ceremonies  of  the  highest  barbaric  civilizations  are  almost  in 
the  same  words  as  William  Ellis  uses  in  his  account  of  worship  at 
Raiatea  about  the  beginning  of  the  nineteenth  century;  except  that 
Ellis  does  not  say  that  the  Polynesian  gods  were  bound  to  grant  the 
requests  so  presented.  Accordingly,  I  have  treated  the  Raiatean 
example  under  Retrogradation,  and  those  of  Egypt  and  Babylon  as 
cases  of  half-conscious  policy.  No  doubt  retrogradation  and  policy 
were  present  in  all  cases ;  but  it  seems  reasonable  to  suppose  that  the 
latter  predominated  where  order  was  more  settled  (an  analogue  of  the 
order  required  in  heaven)  and  thought  was  better  trained. 

One  may  wonder  why  a  magical  ritual  should  be  preferred  and 
trusted  rather  than  genuinely  devotional  worship;  since  it  must,  in 
fact,  just  as  often  result  in  disappointment.  But,  first,  as  to  the  priest- 
hood, an  elaborate  ritual,  difficult  to  carry  out,  is  favourable  to  their 
power,  because  only  professionals  can  execute  it;  so  that  they  must 
necessarily  be  employed ;  and  the  more  elaborate  and  exigent  it  is,  the 
more  necessary  they  are.  But,  then,  the  more  attention  the  ritual 
demands,  the  less  there  is' to  spare  for  thinking  of  the  gods.  Secondly, 
as  to  the  people,  since  the  failure  of  worship  in  attaining  our  ends  may 
be  due  either  (animistically)  to  the  caprice  of  the  gods  or  (magically) 
to  an  error  of  the  priest,  it  is  not  surprising  that  men  should  trust  the 
specialist  whose  education  is  well  attested  rather  than  the  god  whose 
character  is  inscrutable.  Thirdly,  a  magical  ritual  appeals  to  the 
expectation  of  uniformity,  the  sole  ground  of  confidence  concerning 
the  future,  and  therefore  what  men  most  desire*.    Nevertheless,  the 

^  A.  H.  Sayoe,  Reiigum  of  the  Ancient  Babyhniant,  319. 

'  At  the  Meetmg  of  the  Psyoh.  Soo.  (Jan.  29)  after  this  paper  had  been  read,  Dr  Ernest 
Jones  read  a  paper  on  Symbolism.  He  showed  (amongst  other  things)  how  a  symbol 
may  supplant  the  thing  it  represents,  and  become  for  consciousness  independent,  through 
affeotiye  inhibition;  because  that  which  is  represented  is  the  less  agreeable  idea.  This 
helps  ua  to  understand  how  the  magic  character  of  a  religious  rite  supplants  the  animistic, 
namely,  because  the  uniformity  of  magical  tendency  is  a  more  agreeable  idea  than  that  of 
spiritual  caprice.  The  latter  idea  is  therefore  inhibited.  Similarly  (as  observed  above, 
p.  293)  spirits  may  be  beUeved  in  without  being  prayed  to,  because  such  disagreeable 
neighbours  are  thought  of  as  little  as  possible. 
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reUgioiis  fonn  of  the  rites  (thougli  empty  of  religioiis  feelmg)  is  inftiii* 
tained;  partly,  because  the  whole  political  and  ecclesiastical  fabric 
rests  apon  the  animistic  tradition;  partly,  because  Animism  has  such 
hdd  upon  men's  minds  that  a  few  remain  devont;  whilst  even  those 
who  regard  the  rites  as  magical  do  not  perceive  that  magic  is  the  anti- 
thesis of  religion  and  rigidly  excludes  it.  Only  a  few  natural  positivistB 
and  philosophers  regard  pnbUc  worship  as  merely  a  political  institution. 
The  idea  of  a  transaction  by  which  the  gods  are  leg^y  bound — so 
much  help  for  so  much  worship — may  be  present  in  aU  magical  ritual; 
but  in  some  religions  the  analogy  of  human  relations  according  to  law 
is  explicitly  extended  to  the  relations  of  men  with  gods.  The  Jewish 
religion  was  based  on  a  covenant ;  and,  according  to  some  theologians, 
so  is  the  Christian.  It  has  often  been  said  that  Roman  religion  imfdied 
a  belief  in  legal  obligation  imposed  upon  the  gods  by  rites  duly  performed ; 
and  Mr  Warde  Fowler,  who  thinks  more  highly  than  some  have  done  of 
the  genuineness  of  religious  feeling  amongst  the  Romans,  at  least  in 
private  worship,  yet  says  that  in  the  vola  pMica  we  find  something  like 
a  bargain  or  covenant  with  the  deity  in  the  name  of  the  State^.  Legal 
obligation  involves  effectual  sanctions  that  may  be  brought  to  bear  upon 
transgressors,  gods  or  men ;  and  at  a  low  stage  of  Animism,  when  no 
spirit  exceeds  the  rank  of  demon,  there  may  be  no  incongruity  in  bringing 
to  reason  a  recalcitrant  spirit  by  stopping  his  rations  or  maltreating  his 
image ;  but  when  high  gods  have  obtained  the  homage  of  men,  to  punish 
them  calls  for  great  audacity  or  very  subtle  management.  The  Chinese 
have  managed  the  matter  to  admiration.  The  Emperor  of  China 
acknowledged  himself  subject  to  the  spirits  of  Earth  and  Heaven; 
but  he  himself  was  the  son  of  Heaven,  and  all  other  spirits  were  subject 
to  him.  He  ruled  alike  over  the  dead  and  the  living.  He  made  deities 
and  appointed  them  their  functions;  promoted  them  and  distributed 
amongst  them  titles  of  honour,  if  they  did  good  works;  or  degraded 
them,  if  they  failed  in  their  duties.  In  the  Pehin  Oaz^le  one  finds 
"the  deities  figuring,  not  occasionally  but  very  frequently,  in  every 
department  of  official  business,  and  treated  much  as  if  they  were  highly 
respectable  functionaries  of  a  superior  order,  promoted  to  some  kind 
of  upper  house,  whose  abilities  and  influence  were  nevertheless  still  at 
the  service  of  the  State*."  Nowhere  has  the  unity  of  Church  and 
State  been  so  completely  realised,  and  the  fax  deorum  so  conclusively 
established.    One  may  interpret  the  facts  at  discretion :  an  animist  may 

^  BeUgious  Experiertce  of  the  Ronuin  People,  202. 

*  Alfred  LyaU,  Asiatic  Studies,  etsayi  on  The  SUUe  and  Religion  in  China, 
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accept  them  literally  and  seriously;  a  devotee  of  magic  may  regard 
decrees  in  the  Pekin  Gazette  as  spells  that  have  coercive  power  in  the 
spirit-world;  a  Confucian  mandarin  will  think  that  an  excellent  plan 
has  been  devised  for  enlisting  the  superstitions  of  the  simple-minded  in 
support  of  law  and  order.  We  may  suppose  that  for  him  Animism  is 
but  an  episode  in  the  history  of  human  thought. 

Another  way  of  excluding  spiritual  caprice,  which  we  might  suppose 
to  have  been  discovered  by  philosophers,  but  which  appears  to  be  older 
than  what  we  usually  call  'Philosophy,'  is  to  subordinate  the  gods  to 
Fate.  The  idea  has  been  attributed  to  the  astronomers  or  astrologers 
of  Babylon  that  Fate  must  be  above  the  gods  as  the  constant  heaven 
of  the  fixed  stars  is  above  the  planets^:  an  analogy  characteristic  of 
magical  thought.  But  the  roots  of  the  idea  of  Fate  are  much  older 
and  wider  spread  in  the  slow,  steady  growth  of  the  belief  in  uniformity, 
which  is  the  common  ground  of  Magic  and  Science;  and  (as  I  have 
said)*  before  laws  of  nature  have  been  discovered.  Fate  is  an  all-com- 
prehensive Magic.  Fate  reduces  the  gods  to  the  status  of  wheels  in 
a  machine ;  omens  and  oracles,  instead  of  being  sent  or  inspired  by  the 
gods,  are  also  part  of  the  machinery,  and  may  point  to  their  destruction ; 
prayers  and  sacrifices  are  other  parts  of  the  machinery  and,  at  most, 
may  be  a  means  of  assuaging  the  anxiety  of  one's  own  heart.  A  stem 
way  of  envisaging  the  world :  but  it  gives  not  only  security  against  the 
gods,  but  also  resignation  and  tranquillity. 

Philosophical  Christianity  regards  the  actions  of  God  as  always 
manifested,  in  the  physical  order,  through  'second  causes'  or,  in  other 
words,  in  *the  laws  of  nature';  and,  in  the  spiritual  order,  as  always 
observing  the  moral  laws  that  are  the  principles  of  divine  Reason ;  in 
either  case  there  can  be  no  variableness  nor  shadow  of  turning. 

Magic,  like  Science,  believes  in  uniformities  of  nature,  and  seeks  by 
a  knowledge  of  them  to  control  events ;  but  Magic  is  so  eager  to  control 
events  that  it  cannot  wait  to  learn  the  true  uniformities;  it  is  not 
moved,  like  Science,  by  curiosity  as  to  the  truth,  but  by  blind  desire 
for  present  results.  The  cult  of  spirits  seeks  to  control  events  not  by 
knowledge  of  their  natural  causes,  but  by  appealing  to  hyperphysical 
causes,  and  resembles  the  belief  in  Free  Will,  by  which  men  hope, 
through  the  influx  of  some  unknown  energy,  to  escape  the  bondage 
of  their  own  vices :  for  Kant  rightly  treated  *  Freedom '  as  a  cosmological 
problem,  the  supposed  intervention  of  a  cause  that  is  transcendent  and 

^  Franz  Cmnont,  AHrotogy  and  Beligion. 
*  Ante  p.  301. 
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not  in  the  couise  of  nature.  The  intervention  of  Free  Will  (whether 
divine  or  human)  is  sought  in  order  to  avert  injurious  fortune,  to  realise 
our  personal  or  social  schemes  more  quickly  and  cheaply  than  our  own 
efforts  can,  to  avoid  the  consequences  of  our  own  actions,  amongst 
which  is  bondage  to  our  own  vices:  for  all  these,  give  us  variability, 
miracle,  caprice.  But  to  foresee  and  control  events  physical  or  social, 
including  the  conduct  of  others,  to  be  confident  in  the  effects  of  our  own 
actions  according  to  our  purposes,  and  in  the  stability  of  our  own 
character:  for  all  these,  there  must  be  uniformity.  In  the  long  run 
the  latter  considerations  determine  our  thoughts;  and  the  necessity 
of  uniformity  to  a  rational  life  may  be  one  cause  of  our  belief  (so  far 
out-nmning  the  evidence)  in  uniformities  of  causation  and  of  space- 
relations  and  of  all  that  we  mean  by  natural  law. 


{Mamiscript  received  9  Fd)ruary,  1916.) 
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THE  PREVALENCE  OF  SPATIAL  CONTRAST 
IN  VISUAL  PERCEPTION. 

By  W.  G.  smith. 

The  aim  of  the  investigation. 

Details  regarding  the  method  employed. 

Discussion  of  the  results:   complexity  of  the  factors  involved  in 

their  interpretation. 
Special  features  of  the  determinations. 

It  is  the  object  of  this  paper  to  present  observations  regarding  the 
modifications  in  spatial  perception  which  are  introduced  when  a  line 
in  the  visual  fields  whose  length  is  being  estimated^  is  accompanied  by 
another  line  parallel  to  it  and  of  varying  length.  The  problem  is  of 
interest  on  two  grounds:  it  presents  one  of  the  simplest  cases  in  which 
contrast  can  appear,  and  it  comes  into  close  relation  with  phenomena  of 
ordinary  experience  in  which  the  influence  of  contrast  is  usually  supposed 
to  be  quite  evident.  An  account  was  given  in  an  earlier  paper^  of 
experiments  which  were  directed  in  part  to  the  study  of  this  topic. 
The  results  obtained  on  that  occasion  were  sufficiently  definite,  and 
appeared  to  render  superfluous  the  employment  of  contrast  as  an 
explanatory  condition.  Since,  however,  the  data  in  that  investigation 
were  supplied  by  two  subjects,  who  at  the  same  time  were  conducting 
the  experiments,  it  appeared  desirable  to  secure  observations  from  a 
larger  number  of  subjects,  who  also  should  be  ignorant  of  the  special 
significance  of  their  work  at  the  time  when  the  determinations  were 
being  made. 

Observations  fulfilling  these  conditions  were  obtained  from  members 
of  the  class  of  Psychology  in  the  University  of  Edinburgh  in  the 
course  of  work  carried  out  during  the  Summer  Term,  1913.  From 
those  who  took  part  in  the  work  forty  were  selected,  twenty  of 
these  being  men  and  twenty  women;  the  ground  of  choice  lying  in 

I  This  Journal,  1007,  n.  196. 
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the  satisfactory  character  of  the  work  which  was  done  in  following 
out  the  procedure  indicated  to  the  class.  It  is  the  results  obtained 
from  these  subjects  which  are  submitted  to  examination  in  the 
following  pages.  By  the  time  the  determinations  were  made  a  fair 
amount  of  training  in  other  lines  of  experimental  work  had  already 
b«ftn  gained  by  the  subjects,  and  the  work  on  contrast  followed 
i  in  mediately  on  that  which  had  been  given  to  the  study  of  the  Miiller- 
Lyer  illusions  in  visual  space  perception.  It  may  be  mentioned  that 
the  measurements  involved  in  working  out  the  results  which  are  to  be 
dealt  with  in  this  paper  were  carried  out  by  the  author^.  In  its  general 
('.haracter  the  method  of  reproduction,  employed  on  the  present  occasion, 
waM  the  same  as  that  of  the  earlier  investigation  to  which  reference  has 
already  been  made.  The  following  are  the  special  features  of  the 
procedure. 

The  material  which  was  used  in  the  experiments  consisted  in  the 
Wtni  place  of  cardboard  sheets  of  uniform  size  on  which  were  printed  the 
lines  which  presented  the  relation  of  contrast  and  connected  features. 
The  size  of  these  sheets,  which  may  be  termed  conveniently  *  pattern 
i*heetii/  was  12  by  8  inches;  the  breadth  of  the  Unes,  which  was  the 
name  throughout,  was  slightly  over  ^in.  On  all  the  sheets  there 
appeared  a  line  4  in.  in  length,  which  we  shall  term  the  'constant  line.' 
On  one  set  of  sheets  this  constant  Une  appeared  without  any  accom- 
panying line;  on  the  other  sets  it  was  accompanied  by  another  Une 
lying  parallel  to  it  at  a  distance  of  half  an  inch.  In  the  first  or  'normal' 
rane  we  have  the  means  of  securing  data  regarding  normal  estimation ; 
in  the  other  'special'  cases  the  influence  of  the  accompanying  line  may 
be  studied.  The  lengths  of  the  accompanying  Unes  in  the  special  cases, 
Neven  in  number,  were  the  following: — 1,  2,  3,  4,  5,  6  and  Sin.  The 
Mingle  Une  in  the  normal  case  and  the  pair  of  Unes  in  the  other^cases 
lay  parallel  to  and  midway  between  the  two  longer  sides  of  the  pattern 
Mheet.  The  constant  Une  was  placed  in  aU  cases  so  as  to  have  one  end 
«li»4tant  2  in.  from  one  of  the  short  edges  of  the  sheet;  where  there  was 
an  aocompanjdng  Une  it  had  one  end  placed  similarly  with  respect  to 
iJie  same  edge.  There  were  prepared  in  addition  sheets  of  ruled  foolscap 
paper,  on  which  was  printed  a  vertical  marginal  Une  distant  approxi- 
Mitttely  1 J  in.  from  one  side  of  the  sheet — the  side  which  was  to  He 
towards  the  left  hand  of  the  subject. 

*  A  report  presenting  some  of  these  results  was  included  in  a  paper  on  "Contrast  as 
a  (aotor  in  psychologioal  explanation"  which  was  read  in  the  Psychological  Subsection 
at  the  meeting  of  the  British  Association  in  1913. 
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Following  the  directions  given  at  appropriate  points  in  the  course 
of  the  work,  each  subject  placed  on  the  left  hand  a  pattern  sheet  with 
its  longer  edges  parallel  to  the  edge  of  the  table  at  which  he  sat,  and 
on  his  right  hand  (in  contact  with  the  pattern  sheet)  a  sheet  of  the 
prepared  foolscap  paper.  In  carrjdng  out  each  determination  the 
subject  looked  at  the  constant  Une  as  long  as  he  wished;  then  without 
looking  back  he  made  on  a  line  of  the  sheet  lying  on  his  right  a  mark  in 
ink  at  a  point  such  that  the  distance  between  it  and  the  intersection  of 
the  horizontal  and  vertical  lines  on  the  left  seemed  equal  to  the  length 
of  the  constant  Une.  As  soon  as  the  mark  was  made,  and  without 
any  attempt  being  made  to  compare  the  reproduced  and  presented 
distances,  the  sheet  containing  the  marked  line  was  moved  upwards 
under  another  covering  sheet,  a  fresh  surface  being  thus  exposed 
for  the  next  determination.  The  horizontal  Une  which  was  being 
marked  lay  approximately  at  the  same  level  as  the  Une  whose  length  was 
being  reproduced;  the  covering  sheet  was  kept  in  the  same  position 
throughout,  and  by  means  of  an  additional  underlying  sheet  the  total 
area  of  paper  exposed  remained  constant.  Eight  determinations  were 
made  in  the  normal  case,  while  six  determinations  were  made  in  each 
of  the  seven  special  cases.  A  certain  variation  was  introduced  by 
arranging  that  one  division  of  the  subjects,  containing  ten  men  and 
ten  women,  should  have  the  pattern  sheet  so  placed  that  the  constant  Une 
was  the  upper  one  of  the  two  parallel  Unes,  while  the  second,  containing 
the  same  proportion  of  subjects,  had  the  Unes  presented  in  the  opposite 
position.  It  may  be  pointed  out  that  this  arrangement  permitted  one, 
without  drawing  special  attention  to  the  character  of  the  constant  Une, 
to  give  appropriate  directions  for  the  work  by  referring  to  the  repro- 
duction of  the  'upper'  or  Mower'  Une.  An  additional  variation  was 
introduced  by  making  the  order  of  the  determinations  different  in  the 
two  divisions  indicated  above.  Referring  to  the  normal  case  by  the 
letter  a,  and  to  the  special  cases,  taken  in  the  order  of  increasing 
magnitude  of  the  accompanjdng  Unes,  by  the  letters  5  to  A,  we  may 
state  the  difference  succinctly  as  follows.  In  Division  I  there  were  first 
two  consecutive  determinations  for  each  case  in  the  order  a  to  A; 
next  two  for  each  case  (except  a  where  4  were  made)  in  the  order 
c  to  A,  then  a  to  d;  lastly  two  for  each  case  in  the  order  A  to  a.  In 
Division  II  the  order  was  first  A  to  a ;  next  d  U>  a,  then  A  to  c ;  lastly 
a  to  A.  It  might  fairly  be  expected  that  these  changes,  while 
heightening,  perhaps,  the  variabiUty  of  the  reproductive  process,  would 
tend  to  neutraUse  the  effect  of  irrelevant  conditions  and  furnish  a  clearer 
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insght  into  thoee  relations  of  the  ph^iomena  in  which  we  are  now 
interested. 

In  Table  I  are  presented  the  results  for  the  divisions  taken  separately, 
and  also  for  the  subjects  taken  together  for  the  purpose  of  forming  a 
general  av^age  (Gren.  Ay.).  The  various  cases  are  indicated  at  the 
head  ci  each  of  the  vertical  columns,  not  merely  by  the  letters  already 
employed,  but  also  by  numbers  giving  the  length  in  inches  of  the  ac- 
companying Une.  The  length  of  the  reproduced  lines  has  been  measured 
in  millimetres  and  fractions  of  this  unit ;  the  length  of  the  Une  which 
was  to  be  reproduced  was  approximately  101*4  mm.  in  length^.  With 
the  aim  of  throwing  into  reUef  the  two  sets  of  results  which  may  be 
compared  with  those  where  contrast  might  make  its  appearance,  the 
Or-O  and  e-4  cases  have  been  distinguished  by  doubled  vertical  lines. 
It  may  be  remarked  with  respect  to  the  general  averages  that  each  of 
the  numerical  values  is  based  on  240  measurements,  with  the  exception 
ol  that  for  the  normal  case  (n-O),  where  the  total  is  320. 

Table  I. 


a-0 

V, 

6—2 

*-3 

e— 4 

/-^ 

g~-6 

hS 

Div.  I 

941 
94-7 

1    94^ 

1 

96-4 
96-5 

94-7 
94*9 

94*8 

94*4 
94^ 

94-5    1 

1 

93*9 
94-8 

944 

941 
96-3 

947 

93-4 
951 

94-3 

92-9 

Div.n  

Gen.  At 

94-9 
93*9 

If  we  consider  first  the  general  averages  we  seem  to  find  evidence 
of  the  operation  of  contrast  in  the  two  extreme  cases,  6-1  and  h-8; 
viz.  an  increase  in  the  estimated  length  of  the  constant  line  when  the 
accompanying  line  is  shorter  than  it,  and  a  decrease  when  the  accom- 
panying line  is  longer.  The  same  is  true  of  the  results  for  the  divisions 
taken  separately  with  the  exception  of  the  case  h-8  in  the  second 
division.  Taking  the  other  cases,  where  the  difference  between  the  two 
parallel  lines,  though  not  so  great,  is  yet  quite  obvious,  we  .find  on  the 
other  hand  that  there  is  little  or  no  evidence  of  modification  due  to 
contrast  either  in  the  general,  or  in  the  more  detailed  averages.  While 
the  values  in  the  case  of  normal  estimation,  a-0,  form  the  chief  basis  in 
the  examination  of  the  evidence  for  contrast,  it  seems  fair  to  take  into 
consideration  also  the  values  in  the  case  e-4,  which  are  seen  both  in 

'  It  should  be  noted  that,  had  the  constant  line  as  printed  been  exactly  4  in.  in  length, 
it  would  have  measured  101*6  mm.  approximately.  The  various  accompanying  lines  as 
printed  were  similariy,  with  slight  variations,  below  the  standard  length. 
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this  table  and  in  Table  II  to  correspond  with  great  closeness  to  those 
in  the  case  o-O. 

It  will  be  observed  that,  of  the  modifications,  or  differences,  which 
might  be  attributed  to  contrast,  the  greatest  are  those  presented  by 
the  first  division  in  the  two  extreme  cases,  viz.  an  increase  of  1*3  mm. 
in  the  case  b-l,  and  a  decrease  of  1*2  mm.  in  the  case  A-8.  A  basis  for 
estimating  the  significance  of  these  and  other  related  values  has  been 
sought  in  the  calculation  of  the  probable  error  of  the  various  averages 
involved  in  the  determination  of  the  differences.  This  has  been  carried 
out  for  the  cases  o-O,  6-1  and  hS,  and  in  addition  for  the  case  c-4. 
The  values  of  the  probable  error  are  given  below  not  merely  for  Div.  I, 
in  which  the  greatest  differences  are  found,  but  also  for  Div.  II. 


»-0 

b-l 

6-4                       kS 

1 

I 

II 

I 

II 

I 

1 
II      1       I 

n 

M 

1-2 

1-2 

1-6 

11 

12           M 

< 

1-6 

As  vdll  be  seen,  the  differences  between  the  normal  and  the  modified 
estimations  in  the  two  extreme  cases  of  the  first  division  (6-1  and  A-8) 
are  greater  than  the  probable  errors  of  each  of  the  averages  on  which 
the  differences  are  founded.  This  fact,  however,  is  of  comparatively 
slight  significance.  It  is  more  important  to  consider  the  relation  of 
each  difference  to  the  joint  variability  of  the  averages  involved  in  its 
determination^.  We  find  then  that  in  no  case  does  the  magnitude  of 
the  difference  approach  the  sum  of  the  probable  errors  of  the  averages 
on  which  it  is  based.  It  may  be  suggested  that  other  criteria  of 
variability  might  be  employed,  e.g.  the  error  of  mean  square.  It  may 
be  taken,  however,  that  the  use  of  the  probable  error  is  not  an  unduly 
severe  procedure,  and  if  a  more  stringent  test  be  desired,  a  few 
calculations  based  on  the  values  presented  above  will  indicate  its 
bearing  on  the  present  problem.  To  the  question,  then,  regarding  the 
significance  of  the  differences  which  might  be  attributed  to  contrast, 
the  answer  must  be  that  in  view  of  such  a  criterion  their  value  is 
slight,  and  that  they  furnish  little  or  no  proof  of  the  general  prevalence 
of  contrast.  Were  the  effects  attributable  to  contrast  shown  in  a  series 
of  differences  which  though  small  in  magnitude,  were  continuous  and 

>  Cf.  Radioke.  Wunderlioh's  Archiv  f.  physiol.  Heilkunde,  1858.  N.F.  n:  v.  also 
translation  of  the  New  Sydenham  Society.  18A1,  xi. 
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direction  of  increase,  whether  the  accompanjdng  Une  be  long  or  short, 
the  magnitude  of  the  increase,  however,  being  less  in  the  cases  where 
the  accompanying  line  is  shorter  than  the  constant  line.  In  other  words 
there  are  indications  in  the  latter  group  of  the  operation  of  confluence. 
The  suggestion  might  then  be  made  that  while  the  results  do  not 
afford  ground  for  asserting  the  general  or  unrestricted  prevalence  either 
of  contrast,  or  of  confluence,  they  yet  give  some  indications  of  their 
presence.  In  the  circumstances  of  the  present  investigation  these  two 
conditions  are  probably  in  part  antagonistic.  Their  relative  effective- 
ness may  reasonably  be  supposed  to  vary  according  to  the  individuality 
of  each  subject,  and,  further,  according  to  the  general  tendencies  of 
sex.  We  have  already  seen  that  there  is  a  decided  difference  between 
the  men  and  women,  who  took  part  in  this  work,  with  regard  to  the 
determination  of  the  lines.  One  might  say  then  that  while  contrast 
is  more  prevalent  among  men,  confluence  is  more  prevalent  among 
women.  The  results  of  the  earlier  investigation  would  fall  to  be 
explained  by  a  dominance  of  confluence  in  the  subjects  taking  part  in 
that  investigation.  The  question  may,  however,  be  raised: — ^if  the 
determinations  of  the  group  of  women  are  to  be  regarded  as  dominated 
by  confluence,  how  does  it  come  that  this  group  presents  an  increase 
in  the  cases  6-1,  c-2,  d-3,  instead  of  the  decrease  which  confluence 
might  be  expected  to  introduce?  A  fully  satisfactory  answer  to 
this  question  cannot  be  given,  but  reference  may  be  made  to  certain 
points.  On  the  ground  of  observations  regarding  the  magnifying  and 
diminishing  forms  of  the  ordinary  Miiller-Lyer  illusion  it  may  be 
assumed  that  confluence  is  less  effective  in  reducing  the  apparent 
length  of  the  longer  of  two  parallel  lines  than  in  increasing  the  length 
of  the  shorter.  In  other  words,  the  condition  which  is  antagonistic 
to  confluence  will  have  more  scope  in  the  cases  6-1,  c-2  and  d-3  than  in 
the  other  special  cases.  We  may  thus,  perhaps,  look  on  the  increase 
of  the  reproduced  Une  in  these  cases  as  an  indication  of  the  restricted 
manifestation  of  contrast^.     It  may  be  that  the  tendency  in  the  group 

^  It  has  been  asBumed  above  that  confluence  is  operatiye  both  in  the  ordinaiy  Miiller- 
Lyer  illusion  and  in  the  analogous  case  where  two  parallel  lines  of  different  length  are 
presented — a  case  whose  relation  to  the  former  is  seen  if  we  suppose  the  ends  of  the  parallel 
lines  joined  so  as  to  form  distinct  angles.  Cf.  this  Jowmaly  n.  203,  214.  Since  the  modi- 
fication in  the  magnifying  form  of  the  Miiller-Lyer  illusion  has  been  proved  to  be  decidedly 
greater  than  that  in  the  diminishing  form,  it  has  been  assumed  further  that  this  involyet 
a  difference  in  the  effectiveness  of  confluence  in  the  two  forms.  Cf.  this  Journal,  n.  22. 
This  difference  between  the  two  forms  may  also  involve  in  a  measure  the  antagonism 
suggested  above.    Cf.  Lewis,  this  Journal,  1909,  m.  21. 
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of  women  towards  a  relative  increase  in  the  length  of  the  reproduced 
line — or,  as  we  should  perhaps  say,  the  tendency  on  the  part  of  the 
men  towards  decrease — has  some  bearing  on  the  mode  in  which  these 
tendencies  are  realised.  The  results  mentioned  in  the  next  paragraph 
may  be  taken  as  evidence  on  this  point.  Other  tendencies,  which  at 
present  one  can  only  describe  as  accidental,  are  doubtless  at  work  also. 
An  attempt  has  been  made  by  grouping  the  subjects  in  various  ways 
to  reach  conclusions  on  other  points  of  interest.  Such  attempts,  how- 
ever, are  apt  to  meet  with  difficulties  owing  to  the  selection  involved 
in  the  grouping.  One  may,  for  example,  choose  from  the  subjects 
those  who  show  a  special  tendency  in  some  section  of  the  cases.  In 
doing  this  however  we  are  in  fact  at  the  same  time  making  a  selection 
of  instances  where  the  reproduction  of  the  lines  in  the  other  cases  is 
modified  by  the  opposed  tendency.  The  analysis  may  thus  furnish  us 
with  little  that  is  instructive.  This  may  be  illustrated  by  considering 
the  result  of  selecting  those  subjects  who  show  a  definite  tendency  to 
increase  the  length  of  the  reproduced  line  in  the  special  cases /-5,  g-^, 
hS,  With  this  in  view  a  group  was  formed  of  the  ten  subjects  (4  men, 
6  women)  who  made  the  reproduced  line  in  two  at  least  of  these  special 
cases  greater  than  that  in  either  of  the  cases  a-0,  ^-4.  The  following 
are  the  averages  for  this  group: 


a— 0 

h—l 

c—2 

'ci— 3 

e— 4 

93*4 

/-5        ff^ 

A^-8 

930 

94*6 

94-2 

94-4 

96-6 

96-8 

93-8 

It  will  be  noted  that  the  selection  has  not  left  the  averages  for  o-O 
and  e-4  untouched;  they  are  distinctly  less  than  those  of  the  general 
average  in  Table  I.  In  addition  the  values  in  6-1  and  o-2  show  a 
corresponding  decrease.  It  may  be  observed  also  that  we  find  evidence 
in  the  group  thus  selected  of  the  tendency,  already  found  to  be 
characteristic  of  the  group  of  women,  towards  an  increase  in  the 
reproduced  line  (when  compared  with  that  in  the  case  o-O)  when  the 
accompanying  line  is  less  as  well  as  when  it  is  greater  than  the  normal 
line. 

The  characteristic  reproductive  tendency  of  the  individual  subject 
manifests  itself  with  remarkable  uniformity  in  the  various  cases  and 
forms  one  of  the  dominant  facts.  This  feature  is  illustrated  clearly 
by  the  results  contained  in  the  following  table.  The  upper  and  lower 
series  of  values  present,  respectively,  the  averages  for  each  of  two 
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groups  of  five  individuals: — (A)  those  among  the  forty  subjects  whose 
reproductions  of  the  line  in  the  o-O  case  stand  highest,  and  (B)  those 
whose  reproductions  are  lowest.  We  may  note  how  persistently  the 
tendency  towards  increase  or  decrease  exhibited  in  the  normal  case  is 
maintained  throughout  the  special  cases. 

Table  III. 


o-O 

6—1 

c— 2 

(i-3 

e— 4 

106-1 
81-8 

/-5 

1^-6 

*— 8 

A 

108-0 
80-9 

109-2 
810 

107-3 
80-3 

1090 
80-2 

1060 
82-5 

106-8 
81-1 

107-9 

B 

81*1 

It  will  be  observed  that  while  there  is  an  increase  in  the  averages 
of  the  A  group  (as  compared  with  the  normal  line  of  101*4  mm.)  the 
corresponding  decrease  in  the  B  group  is  much  greater,  being  on  the 
whole  more  than  twice  as  great.  We  have  here  before  us  the  expression 
in  another  form  of  the  general  tendency  towards  making  the  length  of 
the  reproduced  line  less  than  that  of  the  normal  line — a  tendency 
which,  as  has  been  seen  in  Table  II,  holds  both  for  men  and  women, 
though  in  different  degrees. 

The  mean  variation  has  been  determined  for  each  individual  in  the 
cases  a-0  and  A-8 ;  the  average  of  these  mean  variations  has  then  been 
calculated  for  the  groups  of  men  and  women  taken  separately.  It  has 
been  found  that  in  these  cases  the  values  for  the  men  are,  respectively, 
3*0  and  2-7,  while  those  for  the  women  are  3*3  and  2*5.  It  would  thus 
appear  that,  so  far  as  the  present  investigation  is  concerned,  there  is 
less  variability  in  the  reproduction  of  the  modified  than  in  that  of  the 
unmodified  line,  and,  fiurther,  that  the  work  of  the  men  is  somewhat 
less  variable  than  that  of  the  women. 

Summary. 

1.  There  is  Uttle  or  no  evidence  in  the  general  results  of  this 
investigation  deaUng  with  parallel  lines  that  contrast  is  distinctly  and 
generally  operative  in  modifying  the  apparent  length  of  a  line.  On 
the  other  hand  there  are  certain  facts  which  may  be  regarded  as 
suggesting  that  it  is  present  together  with  other  conditions,  such  as 
confluence,  which  in  certain  situations  neutralise  its  influence  but  in 
others  permit  it  to  appear. 
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2.  When  the  subjects  are  divided  into  groups  of  men  and  women 
it  is  found  that  the  results  of  the  former  group  are  more  readily  inter- 
preted in  accordance  vdth  contrast,  and  those  of  the  latter  in  accordance 
with  confluence. 

3.  It  is  foimd  that,  while  the  average  length  of  the  reproduced  is 
less  than  that  of  the  presented  line  with  both  men  and  women,  the 
tendency  towards  decrease  is  markedly  greater  in  the  group  of  men. 


(Manuscript  received  10  March,  1916.) 
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A  CONTRIBUTION  TO  THE  STUDY  OF  FATIGUE. 

By  may  smith, 
(From  the  Psychological  Laboratory,  Oxford,) 

I.  Introductum, 

II.  Description  of  the  Testa  and  Method  of  Inducing  Fatigue. 

III.  Results  of  the  Several  Tests. 

IV.  Effect  of  Fatigue  on  a  Fatigued  StaU. 

V.  Comparison  of  the  Several  Fatigue  Cycles. 

VI.  Subjective  Effects. 
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"Fatigxte  is  the  one  field  that  has  been  thoroughly  ploughed  over 
by  science  and  practical  life  in  the  course  of  the  last  decade^." 

Confronted  with  this  optimistic  statement  the  student  of  fatigue 
problems,  whether  from  the  standpoint  of  psychological  theory  or  of 
industrial  and  scholastic  life,  is  somewhat  disappointed  when  he 
attempts  to  survey  this  voluminous  literature,  for,  of  anything  approxi- 
mating to  positive  evidence  there  is  but  little,  while  the  final  issue  of 
many  of  these  oftentimes  laborious  researches  permits  of  no  conclusion 
more  general  than  that,  in  the  words  of  one  of  the  most  recent  writers, 
"signs  of  fatigue  differ  according  to  the  individual"  or  that  the  tests 
used  as  fatigue  indexes  cannot  be  regarded  as  adequate'. 

The  present  investigation,  undertaken  at  the  suggestion  of  Mr 
McDougall  and  carried  out  under  his  supervision,  is  a  continuation  of 
some  work  published  by  him  in  this  journal  in  1905^.  It  is  there 
suggested  that  one  reason  for  the  inadequacy  of  so  many  of  the  fatigue 
tests  is,  that  there  is  no  guarantee  that  the  subject  maintains  the  same 

^  MQnsterbeig,  Ptychology  and  Indusbrial  Bffieiencff,  1913. 

*  Cp.  Stanley  Kent,  Report  on  Industrial  Fatigue,  1915. 

*  Wm  MoDougall,  "On  a  New  Method  for  the  Study  of  Conourrent  Mental  Operations 
and  of  Mental  Fatigue."    This  Journal,  1905,  i.  435-445. 
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attitude  towards  the  task  throughout  the  investigation ;  and,  even  if, 
as  with  the  KraepeUn  school,  interest  is  kept  at  a  minimum,  there  is 
still  the  difficulty  that  there  is  no  criterion  of  this  minimum  interest: 
boredom,  variations  of  zeal,  the  stimulus  of  nearing  the  end,  all  militate 
against  the  successful  measurement  of  a  test.  Reversing  the  usual 
procedujre  McDougall  argues  that  a  more  hopeful  plan  would  be  to 
keep  the  interest  of  the  subject  at  a  maximum  throughout,  and  use 
a  test  of  the  nature  of  a  sprint,  so  as  "to  provide  the  subject  with  a 
task  demanding  for  its  execution  a  continued  maximal  voluntary  con- 
centration of  attention." 

The  machine  devised  by  McDougall  for  this  purpose  is  "a 
mechanical  device  whereby  a  continuous  band  of  paper  tape  about 
one  inch  wide  is  drawn  behind  an  opening  or  window  in  the  top  of 
the  desk  by  a  weight-driven  clockwork  movement."  The  rate  at 
which  the  tape  travels  can  be  adjusted  so  that  the  subject  works  at 
his  maximum  speed.  Along  the  width  of  the  band  small  red  circles 
are  distributed  in  as  irregulai:  a  manner  as  possible.  The  test  consists 
in  marking  the  red  circles  with  a  stylographic  pen  as  they  pass  before 
the  subject's  field  of  vision^. 

The  task  is  too  exciting  to  allow  a  subject  to  acquiesce  in  failure: 
should  failure  occur  at  any  stage  the  interest  aroused  prompts  to 
renewed  effort  and  not  to  acquiescence  or  despair,  so  that  each  experi- 
ment represents  the  best  work  of  the  subject  under  the  given  conditions*. 

But  the  tests  themselves  are  not  the  only  reason  for  the  negative 
character  of  so  much  fatigue  work.  Investigators  have  in  many  cases 
set  themselves  a  too  difficult  problem.  That  fatigue  is  produced  through 
daily  work  is  a  familiar  fact,  but  it  does  not  follow  that  the  tests  which 
happen  to  have  been  selected  by  experimenters  will  necessarily  be  fine- 
enough  to  detect  fatigue  on  such  a  small  scale  as  might  be  engendered, 
for  example,  by  the  working  of  sums  for  two  hours;  while  to  wait 
until  the  exigencies  of  life  produce  in  the  subject  unmistakable  fatigue 
is  not  imUke  a  physicist  waiting  for  the  occurrence  of  a  thunder  storm 
to  pursue  investigations  into  electricity. 

Expecting  less  from  the  test,  it  was  decided  to  make  certain,  for 
experimental  purposes,  of  a  fatigued  condition;  and  for  this  purpose 
the  simplest  plan  seemed  to  be  to  reduce  the  amount  of  sleep  for  a 

^  For  a  full  deaoription  of  the  maohine  see  this  Journal,  m.  163.  Burt,  Experimental 
Tests  of  OenercU  Intelligence. 

*  After  an  almost  daily  experience  of  using  the  maohine  for  three  years  I  yet  find  it 
intensely  interesting. 
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definite  time.  If  the  selected  test  proved  adequate  as  a  revealer  of 
fatigue  on  a  large  scale  then  further  investigations  could  be  made  to 
see  with  what  degree  of  refinement  it  would  work. 

The  object  of  this  research  was  to  seek  answers  to  the  following 
problems : 

1.  Is  it  possible  to  measure  fatigue  objectively? 

2.  What  are  the  immediate  effects  of  fatigue?  Do  they  differ  in 
any  measurable  degree  from  the  remoter  effects? 

3.  How  long  does  it  take  to  return  to  a  normal  condition  as 
estimated  by  an  objective  standard  after  undoubted  fatigue^  and  what 
is  the  nature  of  the  recovery  curve? 

4.  What  is  the  effect  of  fatigue  on  an  already  fatigued  state? 

5.  What  is  the  relation  between  fatigue  as  experienced  by  the 
fatigued  person  and  fatigue  as  estimated  by  some  objective  standard? 

Control  Precautions, 

The  writer  was  the  subject  of  the  experiments^  and  every  precaution 
was  taken  to  keep  conditions  constant^  the  fatigue  effects  to  be  the  only 
variable ;  so  every  day  the  same  length  of  tape  was  dotted,  and  the 
mistakes  coimted,  for  several  weeks  before  inducing  fatigued  conditions, 
and  continued  after  the  return  to  a  normal  condition,  as  estimated  by 
the  number  of  errors,  in  order  that  sufficient  data  for  normal  variations 
should  be  available :  in  fact  for  over  three  years,  except  for  vacations, 
the  same  experiment  was  performed  on  an  average  of  five  days  a  week^. 

The  experiments  too  were  done  at  approximately  the  same  time  of 
day :  where  this  was  not  possible  the  usual  amount  of  tape  was  dotted 
to  keep  the  practice  constant,  but  such  records  were  not  included  in 
the  results. 

Desobiftion  of  thb  Tests. 

1.  The  Dotting  Machine  Experiment.  A  length  of  the  tape  six 
metres  long  was  the  standard  amount.  This  consisted  of  1200  small 
red  circles,  and  the  machine  was  so  adjusted  that  the  circles  passed 
before  the  field  of  vision  at  a  uniform  rate  of  5*8  a  second,  and  each 
was  to  be  dotted  with  a  stylographic  pen  as  it  passed.  In  each  metre 
fifteen  circles  at  irregular  intervals  were  coloured  beforehand  and  these, 
when  they  appeared,  were  not  to  be  dotted,  but  instead,  the  right  hand 

^  Unlees  invettigaton  have  evidenoe  of  the  normal  variatloiiBy  which  all  experimenten 
who  have  done  oontinuouB  tests  over  a  long  period  know  to  be  great,  it  is  useless  to  assign 
yariations  after  work  to  fatigue  only. 
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had  to  be  lifted  to  avoid  marking  the  circle,  while  to  prevent  the 
subject  profiting  by  these  irregular  rests,  with  the  left  hand  a  key  had 
to  be  tapped,  which  being  attached  to  a  pen  arrangement  under  the 
lid  of  the  machine  marked  the  tape  when  tapped.  By  this  means  a 
valuable  test  of  the  subject's  power  of  inhibition  was  obtained  and  also 
the  rather  remote  possibiUty  of  the  pattern  becoming  known  was  lessened. 

It  was  a  simple  matter  to  compute  the  number  of  errors  in  each 
strip.  Errors  were  reckoned  thus:  a  circle  unmarked  or  a  coloured 
circle  marked,  or  an  extra  dot  inserted  between  two  circles,  counted  as 
one  error;  a  lateral  or  vertical  deviation  of  less  than  2  mm.  counted  as 
half  an  error^. 

2.  In  some  of  the  later  experiments,  in  order  to  isolate  the  purely 
mental  factors  from  the  mental  and  muscular  combined  which  the 
dotting  experiment  involves,  a  modified  form  devised  by  Mr  McDougall 
of  the  associated  words  test  was  used^.  The  test  required  that  the  sub j  ect 
should  appreciate  a  relationship  between  words,  and  secondly  be  able  to 
reproduce  the  words  in  the  right  sequence.  A  list  of  forty  words  drawn 
up  by  a  collaborator  was  read  to  the  subject;  the  list  was  so  arranged 
that  there  was  a  connection  between  the  first  word  and  the  second, 
between  the  second  and  third  and  so  on,  a  connection  which  the  subject 
could  grasp  by  an  act  of  attention,  e.g,  a  typical  list  is  as  follows: 
mountain,  plain,  ugly,  beauty,  Venus,  Greece,  oil,  smooth,  rough,  rude, 
cultivated,  refined,  sugar,  sweet,  salt,  sea,  sky,  heaven,  angel,  spirit, 
brandy,  bottle,  cork,  Ireland,  Ubter,  cloak,  cape,  etc.  In  such  a  list  the 
subject  naturally  notes  the  connection  between  'mountain'  and  'plain* 
as  geographical  terms :  but  the  following  word  *  ugly'  involves  the  recog- 
nition of  the  meaning  of  'plain'  in  aesthetics;  beauty  is  related  as  the 
negative  of  ugly  and  the  connection  with  'Greece'  is  obvious,  but  the 
following  word  'oil'  demands  the  realization  of  the  same  sound  as  used 
in  another  sense ;  and  so  on  with  the  complete  list. 

It  is  of  course  necessary  that  the  writer  of  the  list  should  keep  the 
material  and  the  relationships  within  the  compass  of  the  subject's 
experience.  If  the  test  is  used  with  educated  adults  there  is  no  difficulty 
in  framing  many  lists,  as  there  is  a  large  field  of  well-known  hterary, 
historical  and  general  knowledge  upon  which  to  draw:  in  the  case  of 
children  greater  care  must  necessarily  be  exercised,  as  will  also  be  the 

^  With  subjeotB  less  practised  than  the  writer  at  this  partioolar  test  it  is  quite  su£Boient 
to  have  each  oirole  marked  simply  without  the  complications  described  aboye. 

*  Cf.  Norsworthy,  *'  Psychology  of  Mentally  Deficient  Children."  Lists  of  related 
words  were  used  but  all  the  words  of  each  list  were  connected  with  one  subject. 
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case  if  the  social  class  of  the  subjects  be  different  from  that  of  the  writer 
of  the  Ust. 

The  Ust  was  read  through  at  a  uniform  rate  of  one  word  in  two 
seconds.  After  the  list  had  been  read  through  once^  the  subject, 
having  been  given  the  first  word,  had  to  reproduce  verbally  the  complete 
list  in  right  sequence :  failure  to  give  the  correct  word  within  ten  seconds 
counted  as  one  error:  a  wrong  word  corrected  within  ten  seconds 
counted  as  half  an  error. 

3.  The  WindmiU,  an  lUtmon  of  Reversible  Perspective,  It  is  a 
matter  of  common  observation  that  if  one  gazes  with  one  eye  at  the 
rotating  arms  of  a  windmill,  while  standing  at  some  distance  away  and 
a  Uttle  to  one  side,  the  movement  of  the  arms  apparently  changes  its 
direction  from  time  to  time,  the  movement  of  the  arms  in  the  upper 
part  of  their  orbit  being  sometimes  towards  the  observer,  sometimes 
away  from  him. 

A  laboratory  windmill  or  revolving  cross  was  fixed  up,  a  description 
of  which  has  been  given  by  McDougall^.  Prior  to  the  fatigue  experi- 
ments considerable  individual  differences  in  the  number  of  phases  seen 
in  a  minute  had  been  found,  and  this  prompted  the  enquiry  into  the 
effect  that  fatigue  would  have*. 

4.  A  few  experiments  on  speed  of  tapping,  for  which  a  modified 
form  of  the  usual  tapping  test  was  used.  Four  telephone  coimters  as 
manufactured  by  the  Veeder  Manufacturing  Co.  were  mounted  on  a 
wooden  stand.  To  each  counter  is  attached  a  handle  which  on  being 
pressed  registers  automatically,  on  the  principle  of  the  cyclometer,  that 
it  has  been  pressed.  The  test  lasted  for  four  quarter-minutes.  The 
numbers  registered  by  the  counters  were  noted  at  the  beginning:  the 
subject  at  the  given  signal  began  to  tap  as  quickly  as  possible  for 
fifteen  seconds  on  'counter'  1;  at  the  command  'change'  from  the 
experimenter  he  went  on  to  number  2,  the  word  'change'  being  again 
called  at  the  end  of  the  second  fifteen  seconds,  and  so  on  with  the  third 
and  fourth.  The  number  of  taps  made  in  the  minute  could  easily  be 
computed. 

A  wooden  handle  with  an  india-rubber  tip  was  used  as  the  instrument 
for  tapping  the  coimters. 

6.  The  Learning  and  Re-learning  of  Nonsense  Syllables.  This  test 
consisted  in  learning  sets  of  twelve  nonsense  syllables  under  the  usual 
conditions,  and  of  re-learning  the  same  twenty-four  hours  afterwards. 

1  MoDougall,  "Physiological  Factors  of  the  Attention  Process/*  Mind,  N.S.  xv. 
■  Cp.  Fliigel,  "Fatigue  in  Illusions  of  Reversible  Perspective,"  this  Journal,  vi  Pt  i. 
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For  the  sake  of  clearness  I  have  briefly  summarized  here  the  tests 
used,  but  not  all  were  used  for  the  first  fatigue  "  cycle,"  by  which  I  mean 
the  period  covered  by  the  time  of  shortage  of  sleep  and  the  return  to 
a  reliable  normal. 

The  first  experiment  was  confined  to  appljdng  the  dotting  machine 
as  a  register  of  changes  in  mental  efficiency  resulting  from  the  fatigue 
due  to  loss  of  sleep. 

Method  of  Inducing  Fatigue. 

To  ensure  fatigued  conditions  the  normal^  amount  of  sleep  was 
curtailed  for  three  successive  nights:  on  the  first  night's  vigil  only 
one  and  half  hours'  sleep  were  taken,  on  the  second  three  and  a  half, 
and  on  the  third  five  and  a  half  hours',  i.e.  for  three  nights  less  than  half 
of  the  normal  amount  of  sleep  was  taken*. 

Results. 

1.  The  Dotting  Machine,  Under  normal  conditions  the  number  of 
errors  including  all  types  lies  between  70  and  90.  Those  ranging  round 
70  I  looked  upon  as  good  normals,  those  roimd  90  as  bad;   by  a 


Graph  1.    A  typical  fortnight  showing  daily  variations.    The  two  occasions  when 
the  records  were  below  normal  were  due  to  slight  temporary  excitement. 

bad  normal  I  understood  a  slight  deviation  due  either  to  extraneous 
circumstances,  e.g,  an  unexpected  noise,  or  to  temporary  disturbances, 

^  Normally  I  sleep  about  eight  hoars  and  do  not  suffer  from  insomnia.  In  the  experi- 
ments described  I  also  fell  asleep  as  soon  as  my  time  limit,  fixed  beforehand,  was  up. 

'  During  the  vigils  I  spent  the  time  for  the  most  part  engaged  in  ordinaiy  occupations, 
reading,  marking  essays,  knitting,  working  out  results  of  experiments;  anything  of  a 
mathematical  nature  kept  me  awake  better  than  light  reading.  I  found  it  advisable  to 
make  out  a  programme  for  each  hour,  of  such  a  nature  that  by  working  hard  I  could  complete 
the  set  task :  otherwise  there  was  a  tendency  to  fall  into  a  light  doze  or  a  state  of  such 
acquiescence  in  mere  existence  as  hardly  to  warrant  being  called  awake. 
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physiological  or  mental,  which  did  not  affect  me  for  more  than  one  day, 
e.g.  slight  headache  or  worry. 

It  is  always  necessary  when  judging  any  particular  day's  performance 
to  take  into  account  not  only  that  day's  record  but  the  weekly  average  : 
a  high  average  deviation  is  invariably  significant  of  some  nervous 
instability,  or  of  unusual  conditions,  e.g.  in  the  above  graph  the  two 
days  when  the  records  are  worse  than  normal  there  had  been  sUght 
excitement. 
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Graph  2.  1st  fatigue  cycle  showing  the  effect  of  three  nights  of  diminished  sleep  and 
the  gradual  return  to  normal  interfered  with  by  further  vigils.  The  dotted  lines 
repreemit  the  extremes  of  normal  variation.    June,  1912. 

•= effect  of  Ist  vigil,    ••= effect  of  2nd  vigil,    *••= effect  of  3rd  vigil. 
Note  the  effect  of  further  lack  of  sleep  in  bringing  back  the  errors  from  nearly 

200  to  91. 
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As  a  result  of  three  nights  with  little  sleep  the  immediate  effects 
are  either  normal  records  or  records  showing  marked  diminution  in  the 
number  of  errors,  e.g,  during  the  first  cycle  the  record  after  the  third 
night  is  fifty-three  errors,  the  lowest  number  I  had  ever  attained:  as 
soon,  however,  as  I  made  up  for  the  loss  of  sleep  by  extra  sleep  on 
succeeding  days  the  errors  rose  to  over  200  and  continued  to  range 
between  110  and  202  for  sixteen  days,  at  which  stage  the  return  to  normal 
was  interfered  with  by  another  experiment.  I  have  pooled  all  the  errors, 
as  the  improvement  at  first  and  deterioration  afterwards  affect  equally 
all  types.    See  Graph  2. 

The  loss  of  control  as  evidenced  by  the  inability  to  restrain  the 
hand  from  making  unaimed  extra  dots  is  very  marked  and  is  as 
cliaracteristic  of  the  fatigue  state  as  the  loss  of  efficiency  shewn  by 
the  ineffective  aiming. 

In  all  the  other  sets  of  experiments  with  the  dotting  machine,  and 
there  are  five  under  exactly  the  same  conditions,  extending  over  a  period 
of  three  years,  there  are  similar  results,  viz.  improved  or  normal  records 
at  first,  followed  by  a  period  of  slow  and  irregular  return  to  normal, 
the  normal  being  reached  about  the  sixteenth  day^. 

The  subjective  records,  written  in  all  cases  before  knowing  the  result 
of  the  dotting,  are  also  instructive.  During  the  rather  prolonged  period 
of  recuperation  the  impression  that  the  dotting  was  good  was  very 
common,  e,g.  on  a  day  when  actually  there  are  202  errors  the  note  runs, 
"  am  quite  sure  I  am  in  good  form ;  thought  the  dotting  very  good*." 
Under  ordinary  normal  conditions  I  rarely  speculated  about  the  success 
or  otherwise  of  the  work*. 

The  Effect  of  Fatigue  on  the  Associated  Words, 

Under  normal  conditions  the  average  number  of  errors  in  a  list  of 
40  words  was  5  (extremes  4  and  7);  the  immediate  effect  of  three 
vigils  is  to  reduce  the  average  to  3,  followed  by  such  records  as  12,  13, 
10,  16,  26,  18  and  so  on  until  on  the  sixteenth  day  the  normal  of  6^ 
errors  is  reached. 

^  The  record  on  the  day  following  the  first  vigil  I  called  the  first  day  and  so  on. 

*  This  particular  delusion  occurred  so  frequently  that  it  became  a  subjective  index  of 
the  reverse. 

*  At  another  time  I  got  the  effect  of  one  night  with  one  and  a  half  hours*  sleep.  The 
result  is  analogous,  viz.  to  improve  the  dotting  on  the  following  day,  to  give  a  normal 
record  on  the  succeeding  day  and  to  increase  considerably  the  errors  for  the  next  three 
days;   on  the  sixth  day  there  is  a  return  to  normal. 
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In  two  *  cycles'  there  are  complete  records  of  the  words  and  they 
are  similar  in  character.  I  have  illustrated  the  later  one,  as  the  return 
to  normal  was  not  compUcated  by  other  experiments. 

Such  lists  involve  two  quite  distinct  factors: 

(1)  Power  of  attention  to  note'  each  connection, 

(2)  AbiUty  to  reproduce  the  connections  that  have  been  seen. 
Under  the  second  phase  of  fatigue  there  is  conspicuous  failure  in  both, 
e,g.  sometimes  certain  sequences  were  not  consciously  attended  to; 
at  other  times  it  was  recognized  that  the  connections  had  been 
appreciated  at  the  time  but  could  not  be  recalled^. 
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Gbaph  3.    Showing  the  effect  of  fatigue  on  the  associated  words—daily  variations. 
Nonnal  variations  ftJl  betweeo  the  dotted  lines.    July,  1916. 

The  Effect  of  Fatigue  an  the  WindmiU  lUusion. 

During  one  fatigue  cycle  almost  daily  records  were  obtained  with 
the  windmill  illusion.  Under  ordinary  circumstances^  and  assuming  the 
attitude  of  trying  to  maintain  the  windmill  revolving  in  one  direction 
as  long  as  possible,  in  my  own  case  I  got  on  an  average  seven  changes 

^  That  these  two  factors  can  be  isolated  is  well  brought  out  in  the  Effect  of  Alcohol, 
details  of  which  will  be  published  later. 
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a  minute.    The  immediate  effect  of  fatigue  was  to  increase  the  number 
of  changes  to  between  thirteen  and  forty  for  several  days^. 

The  Effect  of  Fatigue  on  the  Learning  and  Re-learning  of 
Nonsense  Syllables. 

This  test,  which  is  of  the  nature  of  a  motor  habit*,  was  only  used 
during  one  cycle  of  fatigue  experiments.  It  consisted  of  learning  twelve 
nonsense  syllables,  noting  the  number  of  repetitions  required  before 
they  could  be  reproduced,  and  then  of  re-learning  them  24  hours 
afterwards.  Although  the  effects  of  fatigue  are  not  as  well  marked 
as  in  the  other  tests  yet  they  are  not  in  conflict  with  the  others.  The 
learning  process  remains  normal  during  the  first  phase,  characterised 
in  the  other  tests  by  improvement,  and  then  falls  off  for  a  period  about 
equal  in  duration  to  the  second  phase  of  the  dotting.  The  re-learning 
is  equally  adversely  affected.  Normally  I  require  seven  repetitions 
to  learn  a  group  of  12  nonsense  syllables  and  three  to  re-leam  after 
24  hours.  The  effect  of  fatigue  after  the  first  phase  was  to  increase 
the  number  of  repetitions  for  learning  to  an  average  of  thirteen  and 
for  re-learning  to  an  average  of  seven. 

It  is  to  be  expected  that  a  process  involving  habit'  should  not  be 
as  seriously  affected  as  one  of  the  higher  processes;  there  is  also  the 
difficulty  that  it  is  not  easy  to  maintain  the  same  attitude  throughout 
the  learning,  the  tendency  being  to  fall  into  a  condition  of  relative 
passivity  during  some  stages  of  the  fatigue  process,  the  test  not  being 
exciting  enough  to  demand  the  greatest  possible  effort. 

The  Effect  of  Fatigue  on  Speed  of  Tapping. 

In  this  test,  too,  the  effects  are  not  as  striking  as  in  the  case  of  the 
dotting  and  words,  but  they  are  significant.  The  first  phase  of  strain 
gives  normal  and  abnormally  good  results  followed  by  a  gradual  deteriora- 
tion in  the  number  of  taps  made  in  one  minute.    Unfortunately  it  was 

1  Little  importanoe  oaa  be  attached  to  the  later  figoiee  as  unf orttmately  for  the  purpose 
it  is  difficult  to  rule  out  suggestions,  e,g.  knowing  after  a  few  days*  experience  that  the 
number  of  phases  per  minute  had  increased  I  could  not  be  certain  that  I  was  as  successful 
in  controlling  the  direction  as  before.  The  immediate  results  quoted  above  are  quite 
reliable  as  I  had  no  preconceived  theory  on  the  subject  and  did  not  know  what  to  expect. 

'  Cp.  Beigson,  MatUre  et  Mimoire,  p.  76. 

'  The  correlation  between  the  learning  of  nonsense  syllables  and  pure  motor  habit 
has  been  found  to  be  '6.     Details  of  these  experiments  will  be  published  later. 
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not  possible  to  complete  the  records  until  a  normal  was  regained,  nor 
were  daily  records  obtainable^. 

The  Effect  of  loss  of  Sleep  on  the  Dotting  and  Lists  of  Associated 

Words  Combined. 

In  order  to  test  the  reaUty  of  the  improvement  characteristic  of  the 
first  phase,  experiments  were  made  on  the  effects  of  the  same  loss  of  sleep 
on  the  dotting  and  words  combined,  i.e.  instead  of  performing  the  two 
operations  of  dotting  and  reproducing  lists  of  words  at  different  times, 
a  list  of  fifty  words  was  read  through  twice  by  a  collaborator  while 
the  writer  dotted  the  usual  length  of  tape  under  the  usual  conditions. 
Read  at  the  rate  of  one  word  in  two  seconds,  the  fifty  words  read  twice 
lasted  the  same  time  as  the  dotting.  At  the  end,  the  list  was  repro- 
duced and  errors  counted  in  the  usual  way.  In  this  case  the  problem 
was  to  perform  together  two  operations  both  demanding  concentrated 
attention.  Before  using  it  as  a  fatigue  test  I  had  had  almost  daily 
.  practice  in  performing  the  combined  operation  for  seven  weeks  so  that 
the  improvement  due  merely  to  practice  was  well  passed.  The  average 
number  of  errors  in  dotting  for  three  weeks  immediately  preceding  the 
fatigue  period  was  seventy-four  and  for  the  words  twelve  (extremes 
eight  and  sixteen).  As  a  result  of  one  night  with  one  and  a  half  hours' 
sleep  the  errors  in  dotting  fall  to  sixty,  and  the  words  to  four,  followed 
by  similar  records  for  several  days.  The  improvement  resulting  from 
marked  fatigue  is  thus  clearly  shown*.    See  Graph  4. 

On  the  6th  day  the  dotting  and  the  words  show  deterioration, 
107  errors  in  dotting  and  ten  errors  in  words.  On  the  12th  day  there 
is  a  return  to  normal  of  both;  but  whether  this  would  have  been 

1  Another  subjeot  undertook  to  cat  down  her  usual  amount  of  sleep  to  one-third  for 
three  nights.    The  tests  used  in  her  case  were: 

(a)  A  slightly  modified  form  of  the  dotting,  only  the  alternate  circles  being  marked. 

(b)  A  list  of  100  words,  as  described  above,  read  twice  and  reproduced  immediately 
afterwards. 

Unfortunately  daily  records  were  not  available,  but  during  the  period  of  cutting  down 
sleep  the  records  obtained  of  the  dotting  aie  either  normal  or  unusually  good,  t.e.  between 
80  and  100  errors,  and  for  six  days  from  the  beginning  of  the  experiment  there  are  no  bad 
records:  on  the  7th  day  they  rise  to  150  and  the  average  for  that  week  is  128  and  for  the 
following  week  135.  With  the  words  the  average  number  of  errors  under  ordinary  conditions 
was  23  (extremes  18  and  35).  During  the  period  of  stopping  up  the  number  is  normal, 
viz.  average  27,  but  the  errors  rise  to  43,  culminating  nine  days  after  in  71,  after  which 
there  is  a  gradual  fall  to  20,  sixteen  days  from  the  beginning  of  the  experiment. 

'  Experiments  to  be  published  later  show  that  there  are  abnormal  conditions  where 
one  task  improves  at  the  expense  of  the  other.  This  did  occasionally  also  occur  under 
apparently  normal  conditions,  but  only  rarely. 
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maintained  cannot  now  be  known  as  incipient  influenza  made  all  the 
following  week's  records  extremely  variable^. 

(This  test  involving  the  double  task  might  be  valuable  as  a  means 
of  estimating  the  effect  of  distraction.) 


Graph  6.    Effect  of  loss  of  sleep  on  assooiated  words.    Also  effect  of 
further  loss  of  sleep  on  a  state  of  fatigue. 

•  s  effect  of  1|  hours*  sleep,   ««s  effect  of  3)  hours*  deep,   ««•= effect  of  5}  hours*  sleep. 

^  Xote  on  Qraph  4.  I  only  give  this  graph  to  show  the  effect  of  fatigue  on  the  double 
test  and  it  is  only  of  value  for  the  first  phase  as  the  second  phase  was  complicated  towards 
the  end  by  the  effects  of  a  severe  cold. 
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Effrot  of  Fatigue  ok  a  Fahgubd  State. 

So  far  we  have  only  considered  the  effect  of  fatigue  on  a  normal 
condition;  the  effect  of  fatigue  on  an  already  fatigued  state  is  also 
important. 

To  show  this  there  are  in  this  research  two  sets  of  experiments: 

1.  The  effect  of  a  night  of  one  and  a  half  hours'  sleep  when  the 
influence  of  the  three  nights  with  curtailed  sleep  was  still  apparent. 
(See  Graph  1  and  Graph  6.) 

2.  The  effect  of  the  same  loss  of  sleep  in  so  far  as  the  actual  number 
of  hours  were  concerned,  but  with  the  vigils  separated  by  intervals  of 
several  days  instead  of  being  in  immediate  succession. 

The  first  t}rpe  is  illustrated  in  Graph  6  on  the  preceding  page,  which 
shows  the  effect  on  the  associated  words,  and  in  Graph  2  (page  333) 
which  shows  the  effect  on  the  dotting  test. 

It  will  be  seen  that  the  immediate  effect  is  to  bring  back  the  errors 
to  a  good  normal  at  a  time  when  the  deteriorating  influence  of  fatigue 
is  well  marked,  i.e.  from  12  to  5|  in  the  case  of  the  words  and  from 
200  to  91  in  the  case  of  the  dotting.  The  other  records  show  that  a 
normal  result  would  not  have  occurred  at  this  stage  without  the 
intervention  of  some  other  factor. 

The  second  tjrpe  is  illustrated  thus: 


Gbafh  6.    Showing  the  effect  on  the  dotting  of  the  same  loss  of  sleep 

at  interyals.    July  1014. 

•sefleot  of  1)  hours*  sleep,  ««=effeot  of  3)  hours*  deep,   •••=effeot  of  6}  hours*  sleep. 

The  method  of  procedure  was  as  follows.  I  stayed  awake  the 
first  night  as  in  the  previous  experiments;  after  an  interval  of  seven 
dayS/  by  which  time  the  second  phase  was  in  evidence,  I  stayed  up 
part  of  another  night  for  a  time  equal  to  the  second  night  of  previous 
experiments ;  after  a  further  interval  of  ten  days,  which  again  allowed 
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for  the  full  sway  of  the  second  phase,  I  stayed  up  part  of  another  night 
equal  to  the  third  night  of  previous  experiments. 

The  object  of  this  was  to  find  out  how  long  it  took  to  return  to  a 
normal  condition  as  compared  with  the  three  nights  in  immediate 
succession.  The  results  are  all  quite  clear.  Each  night  involving  lack 
of  the  normal  amoimt  of  sleep  affects  the  work  advantageously, 
i,e,  brings  the  errors  back  to  normal,  but  it  is  not  until  twenty-five 
days  from  the  beginning  of  the  experiment  that  normal  records  are 
estabhshed;  the  preceding  and  succeeding  fatigue  cycles,  the  vigils 
being  in  immediate  succession,  give  a  return  in  sixteen  days.  It  will 
however  be  noticed  that  as  a  balance  to  this  the  errors  are  not  as  great. 

The  deleterious  results  of  fatigue  on  an  already  fatigued  state  are 
thus  exhibited.  Such  a  condition  is  somewhat  analogous  to  a  state 
of  chronic  fatigue,  i.e.  continued  work  on  an  already  fatigued  state. 

COMPABISON   OF   THB    SBVBBAL   FaTIQTTB  CyOLBS. 

If  now  instead  of  considering  each  experiment  in  isolation  we  compare 
five  sets  which  were  done  under  the  same  conditions  as  regards  loss 
of  sleep  and  manner  of  spending  the  vigils,  some  striking  differences 
reveal  themselves: 

1.  There  is  a  delay  in  the  onset  of  the  second  phase,  e.g.  on  the  first 
occasion,  June,  1912,  this  phase  set  in  on  the  4th  day,  i.e.  immediately 
the  strain  was  over:  on  the  last  occasion,  July,  1915,  it  is  not  until 
the  7th  day  that  this  phase  begins  and  the  intervening  experiments 
illustrate  the  gradual  extension  of  the  first  phase. 

2.  The  return  to  normal  is  hastened,  i.e.  the  duration  of  the  second 
phase  is  shortened,  e.g.  in  the  June,  1912,  cycle  there  was  not  even  an 
approximation  to  the  normal  by  the  16th  day,  whereas  in  July,  1916, 
a  reliable  normal  was  attained  by  the  16th  day.  Full  comparisons  of 
the  intervening  ones  cannot  be  made  owing  to  complications  of  further 
vigils  to  get  the  effect  of  fatigue  on  a  fatigued  state. 

3.  If  we  compare  the  improvement  due  to  loss  of  sleep  in  the  June, 
1912,  series  with  that  of  July,  1915,  we  find  that  the  improvement 
becomes  less  marked,  i.e.  the  percentage  improvement  is  at  first  26  as 
against  13  in  the  final  experiment.  I  regret  that  the  lists  of  words 
were  not  used  earlier ;  during  only  two  sets  of  vigils  are  they  comparable, 
but  during  the  first  time  of  using  them  the  average  number  of  errors 
due  to  the  first  phase  of  fatigue  is  2-8,  on  the  next  vigil,  one  year  later, 
the  number  is  3-3.  The  difference  is  extremely  slight,  but  considering 
the  reliabiUty  of  the  errors  of  the  test  under  normal  conditions  it  is 
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Bignificaiit  M  to  direction :  abo  in  the  first  cycle  there  is  one  oocaaion 
of  onlj  one  error  and  one  of  two  erwn,  whereas  in  the  last  set  the 
]owt8t  mnnber  of  emn  is  three. 

It  ma  J  be  that  there  is  here  some  evidence  indicating  the  possibilitj  ol 
setting  np  a  relative  immnnity  to  a  particular  form  of  &tigne.  Is  there 
produced  natorally  the  antitoxin  to  &tigae  whoeby  the  individual  is 
r^idered  more  and  more  inmiune?  The  fact  that  in  the  last  series 
there  is  a  less  exaggoated  effect  of  the  stimulating  actions  of  &tigue 
looks  as  if  some  neutralising  agent  were  at  work  prevoiting  the  full 
effect  of  the  fatigue  products  and  helping  to  conserve  die  potaatial 
forces. 

My  figures  are  really  only  suggestive  and  many  more  exprnmoits 
are  needed  for  proof,  but  the  possibility  of  such  proof  is  a  fascinating 
prospect.  Some  biochemical  psychologist  may  one  day  be  able  to 
analyse  the  fatigue  toxin  and  supply  the  requisite  antitoxin^ !  There 
is  little  doubt  that  people  vary  considerably  with  regard  to  fatiguability, 
both  for  specific  tasks  and  for  continuous  labour.  Are  some  of  the 
famous  workers  people  whose  organism  protects  itself  not  only  by 
giving  premonitory  warnings  in  various  subjective  fatigue  symptoms 
but  also  by  naturally  inoculating  itself  against  the  toxins  of  &tigue'? 

Subjective  Effects  of  Fatigue. 

It  is  hardly  necessary  to  draw  up  a  list  of  the  various  symptoms  by 
which  fatigue  reveals  itself  to  the  individual.  It  is,  however,  pertinent 
to  analyse  these  symptoms  carefully,  and  this  analysis  will  convince 
the  observer  that  even  subjectively  the  state  of  fatigue  reveals  itself  as 
complex,  complex  not  as  a  mere  accumulation  of  fatigue  sensations 
from  various  organs,  but  complex  in  the  sense  of  being  compounded 
of  diverse  opposite  symptoms  and  emotional  attitudes. 

The  first  phase  would,  if  it  were  to  be  described  in  terms  of  pleasure- 
pain,  distinctly  involve  both,  e.jr.  the  muscular  weariness  due  to  the 
strain  of  continuous  work  is  particularly  noticeable  in  the  heaviness 
of  the  eyelids,  and  the  feeling  of  general  tiredness,  becoming  at  times 
positive  pain,  sufficiently  intense  to  intrude  into  the  focus  of  attention 
spontaneously :  mentally,  however,  the  feeling  of  exaltation,  combined 
with  an  emotional  belief  in  the  power  to  conquer  all  things,  is  distinctly 

^  Hitherto  the  experiments  along  these  lines  have  been  confined  to  local  muscular 
fatigue. 

■  Cp.  Cannon,  The  Bodily  Changes  in  Pain,  Hunger,  Fear  and  Rage,  The  effect  of 
adrenalin  on  fatigue  is  described. 
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pleasurable.    In  my  own  case  this  double  feeling  tone  is  most  marked, 
even  though  for  the  most  part  the  ple€tsurable  aspect  is  dominant. 

Another  complexity  of  the  fatigue  state^in  its  first  phase  is  the 
feeUng  of  inertia  showing  itself  in  a  disinclination  to  begin  any  work, 
but  when  once  this  inertia  is  overcome  by  some  stimulus,  objective  or 
subjective,  work  progresses  easily  and  with  the  feeling  that  there  are 
unUmited  stores  of  energy  available:  one's  machine,  if  one  may  so 
liken  the  body,  seems  to  be  in  excellent  working  order. 

In  this  state  too,  hjrper-sensitivity  is  also  marked,  so  that  noises 
to  which  one  is  normally  indifferent  become  painful,  while  the  general 
excitability  makes  one  easily  affected  to  'smiles  or  tears^.'  Becoming 
marked  about  the  third  day  is  a  tendency  to  *  perseveration'  so  that 
it  is  difficult  to  maintain  an  interest  in  continuous  unstimulating  work 
owing  to  the  intrusive  force  of  any  idea,  which,  until  it  receives 
expression,  remains  an  irritating  obsession,  e.g,  suppose  I  am  reading 
a  fairly  stiff  book,  a  word  in  it  may  remind  me  of  some  trifling  task 
that  must  be  done  sometime,  I  find  I  must  get  up  and  do  it;  I  then 
return  to  my  book  and  the  same  process  goes  on.  Normally  I  should 
make  a  note  of  the  task  and  pursue  my  reading. 

During  the  second  vigil  of  the  first  cycle  I  experienced  strongly 
marked  visual  hallucinations,  viz.  opaUne  spheres,  semi-transparent 
bodies  and  gossamer  threads,  sparkles  of  light  at  intervals  on  the  dark 
background  of  my  desk.  In  none  of  the  later  experiments  did  I  get 
such  phenomena.  All  these  symptoms  rapidly  passed  away,  none  of 
them  surviving  the  first  phase,  while,  except  for  a  slight  headache, 
and  a  general  lowering  of  the  joie  de  vivre  which  usually  heralded  the 
second  phase,  a  few  days  of  extra  sleep  soon  dissipated  any  symptoms 
and  apparent  normality  ensued.  Subjectively  I  had  no  criterion 
whatever  for  the  stage  when  the  objective  records  showed  continuons 
deterioration  nor  yet  for  the  return  to  a  normal,  and  yet  that  the 
dotting  machine  and  words  are  not  alone  in  exhibiting  this  return  is 
shown  by  the  different  reaction  towards  alcohol,  which  plainly  shows 
two  phases  even  in  what  is  here  called  the  second  phase*. 

Thbobbtioal  considerations. 

The  evidence  afforded  by  these  experiments  opens  up  several 
interesting  theoretical  problems. 

If  the  results  are  n6t  merely  chimerical,  then  instead  of  defining 

^  Cf .  James,  Principles  of  Psychology,  n.  539. 
'  Details  to  be  pablished  later. 
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people  herald  a  nervous  breakdown,  viz.  an  uncontrolled  feverish 
energy  whioh  temporarily  is  extremely  effective  but  which  ultimately 
leads  to  disaster.  In  the  case  of  these  experiments  the  stimulation  is 
temporary,  a  question  of  hours,  not  of  weeks  or  months,  and  the  required 
rest  speedily  removes  this  condition  of  hyper-excitement.  But  would 
one  not  expect  that  the  return  to  a  normal  condition  would  ensue  as 
soon  as  the  fatigue  products  had  been  removed  or  neutraUzed.  If 
when  a  drug  effect  is  apparent  another  with  an  opposite  action  is  taken, 
the  resultant  normality,  in  so  far  as  my  experience  of  a  very  few  experi- 
ments goes,  is  final ;  in  fatigue  we  do  not  get  a  speedy  return  to  normal, 
but  on  the  contrary  an  exaggerated  opposite  effect.  Evidently  the 
chemical  explanation  is  not  the  only  one.  If  the  subjective  symptoms, 
which  appear  as  soon  as  the  ordinary  time  for  cessation  of  work  looms, 
were  indexes  of  the  exhaustion  and  not  rather  premonitory  indications 
— sign-posts  as  it  were  that  along  that  path  Ues  fatigue — the  individual 
would  be  unable  to  continue  his  work.  Force  of  will  however  can 
conquer,  or  at  least  refuse  to  be  deterred  by,  these  indications,  and 
persist  in  driving  the  victim  along  the  dangerous  path.  This,  involving 
as  it  does  the  expenditure  of  considerable  nervous  energy,  which  however 
is  not  being  made  up  for  by  adequate  rest,  necessitates  the  using  up  of 
the  stores  of  potential  energy  during  the  first  phase  which  is  rendered 
dangerously  easy  by  the  effects  of  the  fatigue  products  in  lowering 
resistance.  It  is  as  if  a  man  who  has  habitually  Uved  on  his  income 
is  suddenly  confronted  with  an  unforeseen  demand  for  money.  He 
may,  as  a  solution,  break  into  his  capital,  i.e.  he  will  temporarily  have 
command  of  greater  resources  than  normally  are  his,  but  his  reserve 
force  is  thereby  lessened  so  that  he  has  later  less  at  his  command^. 

In  the  article  referred  to,  McDougall  suggests  that  the  function 
of  the  resistances  is  essentially  the  limitation  of  activity  so  that  they 
are  protective  of  the  energy  of  the  organism.  This  seems  to  be  true 
in  all  those  numerous  cases  where  continuance  of  work  results  in  a 
fairly  regularly  diminishing  activity,  that  is  when  there  is  no  over- 
strain. 

If,  however,  the  strain  is  greater  than  the  resistance  is  normally 
adjusted  to,  the  protective  action  cannot  operate,  and  the  individual 
is  enabled  to  work  at  his  will  to  exhaustion  point,  so  that  we  get  an 
example  of  McDougall's  second  point,  viz.  that  ^'Fatigue  is  relative, 
i,e.  the  expression  of  the  rise  of  the  ratio  between  resistances  and  energies, 
so  that  if  the  conditions  are  such  as  effectively  to  call  into  play  all  the 
^  Cp.  MoDougalt  "The  Ck>nditionB  of  Fatigue  in  the  NerVooa  Syitem/*  .S^tfi,  1909. 
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great  special  sources  of  energy  this  ratio  may  be  kept  from  rising  above 
the  normal  until  the  whole  organism  approaches  absolute  exhaustion." 

Did  the  synaptic  resistance  always  operate  in  the  same  way,  we 
should  have  an  individual  incapable  of  adjusting  himself  to  any  excessive 
demand  and  hence  useless  in  emergencies.  It  is  at  least  possible  that 
there  are  people  who  are  constitutionally  better  protected,  from  one 
point  of  view,  than  others  in  this  respect,  people  farthest  removed 
from  the  hysterical  or  neurasthenic  type:  should  this  resistance  be 
excessive  we  should  get  a  tjrpe  incapable  of  meeting  the  demands  of 
a  strain ;  there  would  be  no  fear  of  such  exhausting  their  reserve  forces, 
but  there  might  be  a  paralysis  of  action  and  thought  altogether. 

But  this  point  of  view  tends  to  treat  the  individual  as  if  when  he 
had  returned  to  normal  he  was  as  he  had  been  before  the  strain.  When, 
however,  we  treat  him  as  a  person  of  continuous  existence,  each  fatigue 
cycle  must  be  considered  as  having  its  specific  effect  and  rendering 
the  individual  different  in  his  reaction  for  the  future,  i.e.  in  these 
experiments,  towards  the  next  fatigue  cycle.  Weichardt^  maintains 
that  the  antitoxin  to  fatigue  is  produced  during  normal  functioning 
activity  so  that  with  the  appearance  of  moderate  quantities  of  the 
products  of  fatigue  there  always  occurs  in  the  healthy  organism  an 
increased  formation  of  the  specific  antitoxin.  If  this  be  so,  the  e€tse  of 
the  expert  as  contrasted  with  the  excessive  labour  of  the  novice,  may 
be  a  special  case  of  the  formation  of  the  antitoxin. 

As  mentioned  above^  a  comparison  of  the  several  fatigue  cycles 
certainly  suggests  the  setting  up  of  a  comparative  immunity.  Naturally 
it  will  only  be  relative,  as  immunity  to  any  other  dise€tse  can  be  over- 
come as  a  result  of  the  circumstances  favourable  to  infection'. 

If  fatigue  can  be  treated  as  a  disease  with  its  corresponding  anti- 
toxin, then  from  a  practical  point  of  view  fatigue  within  certain  limits 
is  a  positive  advantage  to  the  organism,  leaving  it  not  with  lowered 
vitaUty  but  with  added  resistance.  Such  a  thesis,  however,  could  only 
be  maintained  for  fatigue  which  was  not  so  excessive  as  to  deplete  the 
very  sources  of  vitaUty. 

SOMB  PBAOnOAL  OONSIDEBATIONS. 

The  problems  of  fatigue  are  becoming  more  and  more  insistent  in 
all  departments  of  human  life,  industrial,  educational  and  medical. 
The  exceeding  extravagance  of  exacting  further  work  from  those  who 

^  Bomham,  "Problems  of  Fatigue,"  Amer.  J,  of  Psychoi,  xix. 
*  Steinbei^,  Infection  and  Immunity^  1903. 
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are  already  under  the  influence  of  previous  fatigue  is. not  generally 
realized:  even  in  the  case  of  the  very  small  excess  of  work,  such  as 
the  experiments  recorded  above  demonstrate,  there  is,  in  an  unmistak- 
able form,  evidence  of  the  unprofitableness  of  the  transaction.  The 
possibiUty  of  the  second  phase  of  fatigue  extending  far  beyond  the 
subjective  indications  is  of  urgent  importance  industrially.  It  has 
been  shown  that  fatigue  involves  at  le€tst,  loss  of  accuracy,  failure  of 
memory,  lowering  of  speed;  where  such  inefficiency,  instead  of  dis- 
playing itself  in  the  secrecy  of  the  laboratory,  imperils  the  life  of  the 
worker  himself  or  of  others,  the  problem  becomes  momentous.  It  is 
highly  probable  that  a  connection  might  not  be  realized  between  fatigue 
and  an  accident,  if  the  latter  occurred  considerably  after  the  fatiguing 
experience,  and  yet  it  is  just  when  the  strain  ceases  to  be  felt,  and  the 
vigilance  therefore  is  relaxed,  that  the  greatest  danger  occurs.  It  may 
be  possible  some  day  to  discover  a  means  whereby  those  employed  in 
dangerous  trades  will  be  tested  regularly  as  to  their  fitness,  and  as 
stringent  regulatidhs  made  for  securing  them  adequate  rest  as  are  made 
for  nurses.  What  is  oftentime  called  carelessness  might  well  be  fatigue 
manifesting  itself  in  temporary  forgetfulness,  e,g.  as  in  the  above 
memory  experiments.  Such  forgetfulness  is  unfortunately  only  too 
important  sometimes,  for  instance  in  the  case  of  railway  signalmen. 
Again  the  oft-expressed  surprise  that  accidents  do  not  incre€tse  in 
number  at  the  end  of  a  given  work  period,  may,  apart  from  various 
other  possibiUties,  be  due  to  the  stimulating  effect  of  excessive  fatigue*. 

Taking  into  account  the  extravagance  of  working  on  a  fatigued 
state,  the  possibiUty  of  chronic  fatigue  should  be  forestalled  and  due 
provision  made  for  adequate  rest. 

The  various  types  of  work  should  be  analysed  from  the  point  of 
view  of  their  demands  on  the  human  organism  and  the  hours  of  work 
adjusted  accordingly.  To  fix  an  eight  hours'  day  for  all  branches  of 
all  trades  would  not  necessarily  prove  beneficial:  four  hours  of  some 
work  would  be  more  fatiguing  than  ten  hours  of  another  tjqpe.  And 
not  only  must  the  work  be  analysed,  but  the  fatiguabiUty  of  the 
individual  determined  so  that  to  each  man  is  assigned  that  work  for 
which  he  is  best  adjusted. 

That  we  are  far  from  being  in  a  position  to  dogmatize  on  either 
aspect  is  only  too  true,  but  the  field  of  work  is  well  worth  cultivating. 

While  recognizing  however,  that  the  human  organism  cannot  be 

^  The  relaxing  of  the  strain  through  the  knowledge  of  the  imminent  cessation  of  work, 
or  the  extra  oare  in  order  to  avoid  catastrophe  just  before  stopping,  wiU  also  play  a  part. 
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subjected  to  fatigue  with  impunity,  nevertheless  we  must  take  into 
account  that  there  will  be  a  gradual  adjustment  to  the  conditions  of 
the  work,  i.e.  a  relative  immunity  to  fatigue,  so  that  one  cannot  advocate 
as  a  imiversal  law  the  avoidance  altogether  of  even  excessive  fatigue :  it 
may  well  be  that  it  is  an  advantage  to  be  trained  in  resisting  fatigue. 
And  there  may  be  occasions  when  a  man  or  woman  ought  to  be  able 
to  give  of  his  or  her  reserve  forces :  the  psychologist  can  but  point  out 
that  there  are  results  accruing  from  such  action  which  ought  to  be 
taken  into  consideration,  and  that  due  precautions  should  be  taken. 
Again,  the  unshakable  beUef  of  most  stiidents  that  to  work  up  to 
the  last  moment  before  an  examination  is  a  profitable  proceeding  may 
perhaps  find  its  justification  in  the  stimulating  nature  of  over-fatigue. 
If  the  examination  be  of  short  duration  the  candidate  may  manage  to 
get  it  all  within  the  compass  of  the  first  phase;  a  prolonged  ordeal 
would  certainly  prove  the  futiUty  of  the  lack  of  rest.  Perhaps,  too, 
many  of  the  nervous  breakdowns  attributed  to  higher  education  are 
due  to  loss  of  sleep  no  less  than  to  the  strain  of  learning,  students  not 
being  as  a  rule  addicted  to  early  hours. 

General  Summary. 

Within  the  limits  of  the  evidence  afforded  by  these  experiments, 
the  following  generalizations  seem  vaUd: 

1.     Fatigue  as  estimated  objectively  involves  two  distinct  phases: 
(a)    A  phase  when   fatigue   acts   apparently  as  a   stimulant,  so 
that  work  demanding  concentrated  attention  is  done  more  effectively 
than  under  normal  conditions^. 

(6)  A  phase  of  longer  duration  when  the  body  is  attempting  to 
make  good  its  losses — which  phase  is  characterized  by  a  general  loss 
of  accuracy  of  aiming,  in  a  weakening  of  the  powers  of  inhibition,  as 
shown  by  the  increase  in  the  number  of  uncontrolled  dots,  in  marked 
loss  of  the  ppwer  of  concentration,  as  shown  by  the  inabiUty  to  attend 
to  the  words  of  a  list,  and  in  loss  of  retentiveness,  as  instanced  by  the 
inability  to  reproduce  the  words  when  the  connections  have  been 
realized,  and  in  the  increased  number  of  repetitions  required  to  re-learn 
a  group  of  nonsense  syllables. 

*  That  these  apparent  iraprovemento  are  not  due  to  the  effect  of  habit  is  shown  by  the 
fact  that  the  nonnal  records  obtained  after  the  whole  fatigue  cycle  was  over  do  not  show 
any  deviation  from  the  preceding  normals. 


Digitized  by 


Google 


May  Smith  349 

2.  The  subjective  feelings  bear  no  relation  to  the  objective  demon- 
stration of  fatigue,  extremely  bad  work  being  not  infrequently  accom- 
panied by  a  conviction  that  it  is  unusually  good. 

3.  There  is  the  suggestion  that  it  is  possible  to  become  partially 
immune  to  a  particular  form  of  fatigue. 

4.  The  time  taken  to  return  to  a  normal  condition  after  the  loss 
of  but  a  few  hours'  sleep  is  disproportionately  great ;  and  this  return  is 
gradual  but  irregular. 

5.  Fatigue  acts  on  a  fatigued  state  as  it  does  on  the  normal, 
i.e.  while  the  strain  is  present  there  is  improvement,  but  the  return  to 
a  reliable  normal  is  considerably  delayed. 

As  a  result  of  the  experiments  it  would  appear  as  if  both  the  dotting 
machine  and  the  hst  of  associated  words  were  useful  instruments  to 
measure  fatigue :  tapping  and  nonsense  syllables  are  not  refined  enough, 
as  such  processes  will  not  be  affected  as  quickly  as  the  later  developed 
and  so  lesser  organized  processes,  such  as  voluntary  attention  and  rational 
memory.  Of  the  two  the  dotting  machine  is  probably  the  better  as  it  is 
impossible  to  insure  equaUty  of  interest  and  difficulty  with  the  words ; 
also  in  the  case  of  the  machine  there  is  no  possibiUty  of  influencing 
it :  the  individual  must  adjust  himself  at  each  moment  to  the  machine, 
he  cannot  make  up  by  an  extra  spurt  for  spasmodic  lapses,  since  the 
unmarked  circles  or  indifferent  aiming  are  there  as  records  against 
him.    It  is  temporarily  as  inexorable  as  'the  moving  finger'  of  time. 

In  ordinary  work  which  is  under  the  control  of  the  individual  much 
of  it  is  probably  done  by  'spurts'  and  'rests.'  The  famihar  ^tiling  off 
of  'output'  in  the  afternoon  may  be  due  in  aqpie  cases  to  a  voluntary 
relaxation  after  the  morning's  effort :  in  such  ways  the  body  is  protected 
against  the  effects  of  excessive  work. 

The  windmill  illusion  is  more  interesting  theoretically  than  practically 
from  the  point  of  view  of  these  experiments. 

Note  on  the  Dotting  Machine. 

As  the  work  of  getting  daily  dotting  records  progressed,  it  became 
evident  that  the  machine  was  a  very  subtle  indicator  of  well-being, 
frequently  foreshadowing  some  physiological  change.  A  not  infrequent 
experience  was  to  find  a  bad  record  on  a  certain  day  aUied  with  the 
subjective  statement  of  'good  form,'  followed,  though  on  the  next  day, 
by  the  remark  'have  a  headache.'  This  could  not  be  due  merely  to 
suggestion,  for  it  happened  usually  that  the  tapes  accumulated  for 
marking,  so  that  I  was  unaware  of  the  nimiber  of  errors  on  a  given  day. 
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Alfiiin,  %  w^0ik  in  wiii^a  ta«re  warn  a  to&eidaahi^  STcnce  dermtioii 

Vttnftti(m,  DonnallT  7,  rwe  ?o  IZ,  tie  nmha 
yofid  And  very  bod  reeorii^ 

«Mi  A  \j^i  ot  fatijrtK  on  a  nTs^her  ol  srrfe  csaced  in  elicxical  vofk,  and 
K<Yt'  r^tjltn  f\nitii  in  kanco&r  with  mose  erroi  abore. 

It  alu^^  ban  pnfTtA  in  a  frv  cafcs,  w{Lk&  LipfMBcd  to  tome  to  my 
lUfiW'fi,  to  bf;  an  i&/i:<ator  of  a^rnKss  disorifxsw  Care  cinst  ho^ner  be 
t^ki^fi  in  int^rpretini;  resolta.  It  is  noc  meretr  tke  itcLsib«T  of  errots 
Ml  A  ((ir^  kngth  of  tape  that  is  saLgnifcazit.  e.^.  tvo  people  in  a  length 
(if  thr#!^  m^res  mieht  e«t  1*»  errors :  suppose  ^*s  errois  ^re  fuitr  evenhr 
(hMtribiit#!d  tfaroo^odt  the  length  and  that  rh«  mean  variation  is  small 
AA  mtimAied  for  6  half-metres,  the  figure  may  reaaonably  be  taken  as 
rtt^Tr^i$ifmUng  her  capachr  for  snch  a  ta^ :  soppoae  B,  on  the  contnir, 
(iotm  rm^  metre  afanost  without  error  and  then  snddenh*  breaks  down 
And  ^ritber  refoses  to  go  on  or  makes  shots  wide  of  the  maik  nnaimed 
Ari4  nn/y/ntToIled,  then  it  wonld  be  weD  to  make  enquiiies  as  to  ffs 
phymrMl  condition. 

Aa  with  mjsetf  I  found  that  the  sohjectrre  fecGng  ol  soeeeas  or 
fAihire  was  quite  unreliable.  A  safer  sulqeetrre  cntoion  was  the 
AUit^ment,  which  some  sulqects  made  after  a  record  which  proTcd  to 
have  a  la^e  number  of  errors,  that  the  machine  was  going  too  qmcUr. 
Whmerer  a  subject  asked  if  the  pace  ol  the  machine  had  been 
increased  there  was  invanably  a  bad  record. 

The  interest  aroused  by  the  test  is  suffidentlr  great  to  peimit  (rf 
A  wide  application.  Becords  frcnn  school  children  carried  on  ova  a 
MuiBetently  lengthy  period  mi^t  throw  some  light  on  the  ]»oblaDi  ol 
the  fatigue  engendered  by  the  various  school  subjects,  and  abo  of  the 
accumulative  effect  of  a  term's  wodL 


(Mamucrijd  received  2  AprU,  1916.) 
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THE  INFLUENCE  OF  THE  FORM  OF 
A  QUESTION. 

By  BERNARD  MUSCIO. 
(From  the  Cambridge  Psychological  Laboratory.) 

1.  Aim  of  the  exjterimerU, 

2.  Introduction, 

3.  The  question  forms  investigated  in  this  experiment. 
•     4.  Description  of  the  experiment. 

(a)    Observation    material .  and   apparatus.    (6)   Subjects. 
(c)  Procedure,    (d)  Character  of  the  questionnaire 

5.  The  individual  questions  and  their  ansu)ers. 

6.  Exclusion  of  certain  of  the  original  questions. 

7.  Analysis  of  answers  for  each  question  form 

8.  Plan  of  discussion  of  results. 

9.  Subjective-direction  compared  generaUy  with  objective-direction 

question  forms  in  respect  of  (A)  Caution,  (B)  Suggesti^je- 
ness,  (0).  Reliability. 

10.  The  specific  question  forms  compared. 

1 1 .  Conclusions  concerning  the  specific  question  forms. 

12.  Practiced  value  of  conclusions. 

1.    Aim  of  the  Experiment. 

In  this  paper  is  presented  an  account  of  part  of  an  eicperiment 
dealing  with  evidence.  The  specific  aim  of  the  part  here  described 
was  to  compare  certain  question  forms  in  regard  to  their  respective 
influence  upon  answers,  it  being  assumed,  as  a  result  of  previous  experi- 
ments in  the  psychology  of  evidence,  that  the  answer  to  a  question  is 
under  certain  conditions  partly  determined  by  the  question's  form. 
Its  more  general  aim  was  to  obtain  data  from  which  an  analysis  of 
the  various  mental  processes  operative  in  determining  answers  to 
questions  might  be  made. 

J.  of  Psyoh.  ym  23 
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2.    Introduotion. 

Binet^  considered  that  whenever  a  question  was  put  to  a  witness 
his  memory  was  *'  forced.'  He  distinguished,  however,  between  different 
degrees  of  *  forcing.'  The  type  of  certain  questions  rendered  them,  in  his 
opinion,  moderately  suggestive,  while  other  questions,  for  a  similar 
reason,  were  strongly  suggestive.  The  type  of  question  considered  by 
Binet  to  be  moderately  suggestive  is  fairly  unambiguous.  It  is  the  ques- 
tion that  contains  a  negative:  ''Isn't  the  button  fastened  to  the  card 
with  thread  ? "  There  is  difficulty,  however,  in  discovering  what  types  of 
question  Binet  meant  by  the  unsuggestive  and  the  strongly  suggestive 
questions.  His  list  of  unsuggestive  questions'  contains  questions  of 
types  which  have  since  been  distinguished  as  different.  Thus,  it 
contains  the  two  questions:  "What  colour  is  the  portrait?"  and,  "Is 
the  stamp  new  or  does  it  bear  a  post-mark?"  Formally,  these  two 
questions  are  very  different.  The  latter  is  now  distinguished  as  a 
^complete  disjunction'  question.  Similarly,  his  list  of  strongly  sugges- 
tive questions'  contains  questions  of  different  types.  For  example, 
it  contains  the  two  questions:  "At  what  part  (of  the  picture)  is  the 
little  dog?"  and,  "Has  the  gentleman  the  left  leg  crossed  over  the 
right  one,  or  the  right  one  crossed  over  the  left  one? "  These  questions 
again  are  formally  distinct  in  type,  the  latter  being  now  designated  an 
incomplete  disjunction'  question. 

The  fact  is  that  Binet  used  no  one  principle  of  classification  in 
distinguishing  different  types  of  questions,  but  based  his  distinctions 
partly  on  the  question  form  and  partly  on  the  question  content.  Thus, 
the  moderately  suggestive  question  always  contains  an  identical  formal 
element,  the  negative,  and  is  always  concerned  with  something  that 
did  not  occur  in  the  observed  material.  The  unsuggestive  questions, 
so  far  as  they  are  of  any  one  formal  type,  are  chiefly  complete  disjunction 
questions  (with  regard  to  which  one  of  the  alternatives  offered  must 
be  true).  Similarly,  the  strongly  suggestive  questions,  so  far  as  they 
are  of  one  formal  type,  are  chiefly  incomplete  disjunction  questions; 
but  perhaps  the  principal  element  which  renders  them  strongly  suggestive 
is  their  content.  They  are  sometimes,  e.^r.,  preceded  by  a  false  statement 
concerning  the  observed  material.  The  result  is  that  Binet's  work,  so 
far  as  the  relative  importance  of  different  question  forms  is  concerned, 
is  of  value  chiefly  because  of  its  suggestiveness. 

Since  the  publication  of  Binet's  experiments,  a  number  of  investiga- 
tions of  a  similar  general  character  have  been  carried  out  in  Germany. 

»  La  SuggestibiUU,  oh.  vi.  «  Ibid.  p.  297.  •  Ibid.  pp.  299-300. 
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Ab  a  consequence,  Binet's  rough  and  ready  classification  of  types  of 
questions  has  been  much  improved  upon,  although  there  exists  even 
yet  no  complete  classification.  Stem  was  the  pioneer  of  the  German 
work  on  evidence.  He  distinguished  at  least  six  typ^  of  question. 
A  more  recent  investigator,  Lipmann^,  distinguishes  seven  types,  as 
follow : 

(1)  The  determinative  queHian  forms  ("The  question  with  the 
question  word");   e.g.  What  colour  is  the  shirt? 

(2)  The  complete  disjunctum  question  form;  e.g.  Is  the  child  in  the 
meadow  asleep  or  awake? 

(3)  The  YeS'No  question  form;  e.g.  Is  there  a  cupboard  in  the 
room? 

(4)  The  No  question  form;  e.g.  Might  the  man  have  a  spoon  in  his 
hand? 

(5)  The  Yes  question  form;  e.g.  Isn't  there  a  cupboard  in  the  room? 

(6)  The  incomplete  disjunction  question  form ;  e.g.  Is  the  shirt  red 
01  green? 

(7)  The  impluxUive  question  form  (questions  with  false  impUcations) ; 
e.g.  What  is  the  child  in  the  meadow  doing?  (This  imphes  (1)  that 
there  is  a  meadow,  (2)  that  there  is  a  child  in  it.) 

It  will  be  noticed  that  this  classification  is  not  made  on  any  one 
principle;  e.g.,  most  of  the  question  types,  whatever  else  they  may  be, 
are  *  implicative^*  "Is  the  child  in  the  meadow  asleep  or  awake?" 
(the  complete  disjunction  question),  is  quite  as  impUcative  as  "What 
is  the  child  in  the  meadow  doing?"  In  connexion  with  the  present 
experiment,  however,  no  attempt  has  been  made  to  elaborate  any 
complete  classification  of  question  forms.  For  a  chief  aim  of  the  eicperi- 
ment  was  to  investigate  a  distinction  not  hitherto  noticed.  Since 
previous  classifications  have  not  been  made  on  any  one  principle,  the 
possibility  of  their  being  complete  was  a  mere  matter  of  chance.  And, 
in  fact,  they  have  not  been  complete.  One  fairly  obvious  and  very 
important  distinction  between  types. of  questions  has  been  omitted 
from  them. 

This  distinction  may  be  illustrated  in  the  following  manner.  Consider 
the  two  questions:  "Did  you  see  a  pistol  on  the  table?"  and,  "Was 
there  a  pistol  on  the  table?"  Outside  a  psychological  laboratory,  the 
aim  of  anyone  who  might  ask  either  of  these  questions  would  be  to 
obtain  information  as  to  ^A^  presence  of  a  pistol  on  the  table.  The  former 
question,  however,  asks  if  the  pistol  uhm  seen,  the  latter  if  it  uxis  there. 

^  Ztsch.  f.  angew.  Psychol,  July,  1007  {Die  Wirkung  von  Suggestivfragen). 
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was  old.  Instances  shewing  an  even  more  obvious  difference  in  degree 
of  suggestivenees  could  easily  be  found.  Now^  where  the  difference  is 
obvious,  no  difficulty,  theoretically,  need  arise;  but  difficulty  might 
occur  if  there  were  a  difference  that  is  not  obvious.  And  nothing 
is  easier  than  to  pass  from  a  subjective-direction  to  an  objective-direction 
leading  question  without  a  suspicion  that  in  doing  so  one  is  possibly 
employing  the  less  reliable  form  of  question.  Of  course,  it  is  not  obvious 
a  priori  which  (if  either)  of  the  two  question  forms  is,  eg,,  the  more 
reliable ;  but  it  is  this  very  fact,  combined  with  the  practice  of  asking 
leading  question^  in  either  form,  which  makes  it  important  to  compare 
the  influence  of  the  two  forms  upon  answers. 

There  is  another  element  in  the  form  of  questions  which  has  not 
hitherto  been  investigated.  This  element  is  the  article.  Does  it  make 
any  difference  to  the  answer  to  the  question  "Did  you  see  a  Zeppelin?" 
if  the  question  be  altered  to  "  Did  you  see  the  Zeppelin  ? "  This  difference 
is  not  so  trivial  as  it  may  perhaps  seem.  The  question  with  the  definite 
article  certainly  seems  to  be  more  'implicative'  than  the  question  with 
the  indefinite  article,  and  consequently  the  small  amount  of  verbal 
change  in  passing  from  one  to  the  other  may  be  connected  with  consider- 
able changes  in  the  character  of  the  answers.  Further,  the  two  questions 
may  be  considered  as  loosely  typical  of  questions  with  vaguely-defined 
and  explicitly-defined  content  respectively,  since  it  is  generally  assumed 
that  the  latter  form  of  question  is  relatively  'implicative.' 

In  the  present  experiment,  then,  an  attempt  has  been  made  to 
investigate  (1)  the  influence  of  the  direction  (subjective  or  objective) 
of  a  question  upon  answers,  (2)  the  influence  of  the  articles  upon  answers. 
In  addition,  several  question  forms  were  arranged  so  that  the  influence 
of  the  negative  upon  answers  might  be  made  clear;  and  finally  two 
question  forms  not  connected  with  the  above  points  were  included  in 
the  experiment.  These  latter  were  the  'incomplete  disjunction'  and 
the  'implicative'  question  forms. 


3.    Ths  Question  Fobms  investigated  in  this  Experiment. 

The  following  eight  types  of  question  have  been  investigated  in  the 
present  experiment.  Under  certain  conditions  they  would  all  be  con- 
sidered leading  questions.  It  will  be  noticed  that  the  first  four  of  them 
(A,  B,  C,  D)  are  subjective-direction,  and  the  last  four(Tr,  X,  Y,  Z) 
objective-direction  questions.    At  the  same  time,  only  two  subjective- 
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of  each  moving  picture.  These  pictuies  will  be  referred  to  as  films. 
They  were  rotated  by  means  of  the  motor  of  a  memory  apparatus 
which  had  been  adjusted  so  that  they  could  be  fitted  to  it.  The 
photographs  measured  approximately  one  inch  by  three-quarters  of  an 
inch ;  but  they  were  observed  through  a  magnifying  lens  which  about 
doubled  their  size.  They  were  observed  from  a  distance  of  about  six 
inches. 

Five  films^  were  employed  in  the  experiment.  These  will  be  desig- 
nated F^,  F^,  F^,  F^,  F^. 

Fq  need  not  be  ^escribed  at  all^  as  it  was  used  as  a  preliminary  film 
only.    It  represented  a  practical  joke. 

Fi  gave  a  representation  of  conjuring  tricks  performed  by  one  of 
two  men.  The  men  appeared  first  of  all  to  be  in  a  restaurant,  and  one 
of  them  seemed  to  be  giving  orders  for  refreshment  to  the  other.  In  the 
course  of  the  film  a  hat  and  a  cigar  were  made  to  disappear,  and  a 
tea-service  suddenly  appeared  from  nowhere  and  as  suddenly  vanished. 

F^  shewed  Marble  Arch,  London,  in  the  background.  In  front  of 
it  was  a  part  of  Oxford  Street  along  which  various  kinds  of  vehicles  and 
a  number  of  pedestrians  passed  in  both  directions. 

F^  shewed  what  appeared  to  be  the  main  street  of  a  fair-sized  country 
town  in  England,  and  had  as  its  central  incident  the  yoking  of  horses 
to  a  coach  which  stood  outside  an  inn. 

F^  depicted  a  practical  joke  played  by  a  girl  and  two  boys  on  a  stout 
elderly  man.  The  man  was  asleep  in  a  basket  chair  on  a  lawn,  and  the 
girl  was  hosing  the  garden.  The  boys  came  up  and  induced  the  girl  to 
turn  the  hose  upon  the  sleeping  man,  after  which  they  poured  a  bath 
of  water  over  him*. 

(b)  Subjects.  Fifty-six  subjects  took  part  in  the  experiment, 
twenty-one  women  and  thirty-five  men.  With  the  exception  of  three 
men  and  three  women  they  were  all  university  graduates  or  under- 
graduates. From  the  point  of  view  of  social  standing  and  intellectual 
development  the  subjects  thus  constituted  a  fairly  homogeneous  group, 
or,  if  a  distinction  be  made  on  the  basis  of  sex,  two  homogeneous  groups. 

(c)  Procedure.  The  time  adopted  for  reeling  off  each  film  once  was 
from  25"  to  28";  that  is,  each  photograph  was  exposed  about  -fg". 
The  reason  for  the  adoption  of  this  constant  rate  was  that  with  it  the 

^  These  fUma  were  manufactured  by  the  Kinora  Company,  I^etohworth,  England. 

'  A  more  detailed  description  of  the  films  than  is  given  here  does  not  appear  necessary 
so  far  as  this  paper  is  concerned.  A  much  fuller  description  would  be  required  if  the  paper 
dealt  with  'reports.* 


Digitized  by 


Google 


^.^ 


';  >***"'-iim  'V.fU'./trai." 


^ff^ff(^^/f  ^ 


•«w  to  i;"?*  faa;:!*^'  <tf 


"'"'iSiS'^ 


Digitized  by 


Google 


Bernard  Muscio  359 

certain  knowledge  of  the  films  was  lacking,  at  least  some  of  the  pre- 
arranged questions  could  not  be  asked.  Thus,  one  film  (^4)  contained 
a  bath  as  a  fairly  central  object,  and  one  of  the  prearranged  questions 
concerned  the  position  of  this  object  at  a  certain  time.  This  film  was 
relatively  easy,  and  consequently  only  one  exposure  of  it  was  generally 
given  before  the  questions  were  asked.  One  subject,  however,  did  not 
mention  a  bath  in  his  first  report  of  this  film,  and  it  seemed  evident  that 
he  had  not  seen  it.  Hence,  to  make  the  bath  question  possible  for  this 
subject,  the  film  had  to  be  shewn  him  a  second  time.  And  similarly  in 
other  cases. 

When  it  appeared  that  a  subject  had  acquired  a  requisite  grasp  of 
a  film,  the  series  of  prearranged  questions  with  regard  to  it  was  asked. 
The  subject's  answers  were  taken  down  verbatim,  together  with  any 
spontaneous  remarks  he  might  make,  and  the  attempt  was  generally 
made  to  obtain  introspections. 

All  the  questions  were  asked  in  as  even  a  tone  as  possible,  and  the 
attempt  was  made  to  reduce  suggestiveness  from  the  tone  of  voice  to 
a  minimum. 

The  time  taken  for  going  through  each  film  (report  and  questionnaire) 
was  generally  about  one  hour  (each  subject  was  taken  separately).  As 
a  rule  one  film  was  taken  in  one  sitting,  but  in  certain  cases  two  were 
taken.  The  twenty-one  women  each  saw  only  two  films.  The  men  saw 
various  numbers.  Twenty-five  saw  four  each.  Three  saw  only  one 
each,  and  the  remainder  saw  three  each.  These  numbers  (of  the  films) 
are  exclusive  of  the  prehminary  film. 

{d)  Character  of  the  questionnaire.  The  questionnaire  did  not  aim 
at  'completeness' ;  that  is,  no  attempt  was  made  to  ask  a  question  with 
regard  to  every  object  or  incident  or  aspect  of  the  films.  The  desidera- 
tum was  to  ask  a  certain  number  of  questions  in  the  different  forms  to 
be  investigated. 

In  the  construclion  of  the  questionnaire  the  principle  was  adopted 
that  no  point  was  to  be  enquire  about  if  there  was  a  probabiUty  that 
there  would  be  a  clear  memory  with  regard  to  it,  the  presumption  being 
that  whenever  the  fact  enquired  about  is,  in  the  strict  sense  of  the 
word,  remembered,  the  form  of  the  question  has  little  if  any  influence  in 
determining  the  answer.  Consequently  questions  could  not  be  asked 
when  the  information  they  might  eUcit  was  Ukely  to  be  included  in  the 
report.  Questions  concerning  prominent  or  fairly  prominent  objects  or 
incidents  were  therefore,  generally  speaking,  not  included  in  the  question- 
naire. 
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nnmber  of  times  (see  tabks  of  qiiestioiii»  below :  e.f.  /^  I  is  asked 
55  times,  F^  2,  47  times). 

6.    Thb  In^iviDUAL  QussnoHs  and  thue  Answers. 

The  questionnaire  will  now  be  given  tog^htt  with  the  analysed 
answers  for  each  question*    The  answers  are  placed  in  three  columns, 

1  ThoMO  quoNiiofM  will  be  decignAied  retpectiTely  'qnestaoos  with  tnie  oontcnt*  and 
'questions  witli  (also  ccmtent/ 
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the  right  (R),  the  wrong  (W).  and  the  "I  do  not  know"  (?).  The 
classing  of  an  answer  was  sometimes  a  matter  of  considerable  difficulty. 
The  classification  employed  depends  upon  the  attempt  made  in  the 
experiment  to  compare  the  objective  validity  of  the  information  given 
in  answer  to  questions  of  the  subjective-direction  form,  with  that  of 
the  information  given  in  response  to  questions  of  the  objective-direction 
form.  Consequently,  an  answer  is  considered  right  if  it  asserted,  w 
impltedy  the  objective  occurrence  of  the  object,  etc.,  enquired  about,  if 
such  object,  etc.,  did  occur,  or  the  non-occurrence  of  such  object,  etc.,  if 
it  did  not  occur.  An  answer  is  considered  wrong  in  parallel  but  reverse 
conditions.  AU  other  answers  are  considered,  from  the  point  of  view 
of  the  objective  occurrence  of  the  object,  etc.,  enquired  about,  equivalent 
to  "I  do  not  know."  Thus,  an  answer  "Yes"  to  a  *Did  you  see?' 
question  is  either  right  or  wrong,  since  it  implies  that  the  object,  etc., 
enquired  about  occurred;  but  the  answer  "No"  to  such  a  question  is 
fieither  right  nor  wrong,  as  it  implies  nothing  (and  of  course  asserts 
nothing)  concerning  the  occurrence  of  the  object,  etc.,  enquired  about. 
Such  an  answer,  then  (that  is,  "No"  to  a  'Did  you  see? '  question),  has 
been  placed  in  the  '  ? '  class. 

The  Questionnaire. 

The  questions  were  generally  asked  in  the  order  in  which  they  are 
numbered. 

Note,  In  the  queetions  with  regard  to  F^,  A  indicates  the  conjurer,  B  the  man  who 
was  seated. 

p  before  the  letter  indicating  a  question  tjrpe  signifies  that  the  object  or  event  asked 
about  was  present  in  the  film,  n  that  it  was  not  present. 


Questions  asked  concerning  Fi 

Was  there  a  third  man  anywhere?     ... 

Did  you  see  an  umbrella  ?        

Wasn't  there  a  dark  pattern  on  the  table  cloth  T 

Was  the  hair  of  B  very  dark  T 

Was  il*s  tie  black  or  white  ?    

Did  3rou  see  A  light  the  cigarette?     ... 
Did  you  see  A  return  the  cigarette  to  fi  ? 
When  the  hat  disappeared,  didn't  you  see  a 

puzzled  expression  on  B*s  face? 53        36  1        16 

S  nY       When  the  hat  disappeared,  did  B  shrug  his 

shoulders  or  did  he  rise  from  his  chair?     ...    61        16        13        22 

*  For  the  meaning  of  the  asterisks  and  suffixes  to  the  reference  numbers,  see  below 
(p.  368). 
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Ref.  No. 
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18 
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24 

•26, 

nD 
nW 
nA 

26 
27 

pY 
pD 

28 

nX 

29 
30 
31 
32 

pO 
nB 
pZ 
nZ 

tef.  No. 
ofQ. 

IK 

1 

nW 

2 

pA 

3 

pX 

4 

nZ 

♦fi| 

pB 

%    ' 

pY 

7 

hB 

8 

pO 

♦9i 

PT 

•10, 

pD 

11 

pW 

12 

nC 

•13, 

nT 

Questions  asked  concerning  F^  (continued) 

Did  3rou  see  a  man  who  was  driving  a  waggon 
smoking  a  pipe  ?        

Didn't  3rou  see  a  lady  on  a  bicycle? 

Did  you  see  the  man  on  the  provision  tricycle  ? 

Was  he  dressed  in  black?         

Weren't  there  a  number  of  people  walking  im- 
mediately in  front  of  tne  arch,  and  not 
crossing  the  street? 

Didn't  you  see  the  policeman  ?  

Was  there  a  big  waggon-load  of  coal  ? 

Did  you  see  an  open  parasol,  held  by  a  lady 
in  a  carriage? 

Was  there  one  carriage,  or  were  there  two?  ... 

Didn't  you  see  the  man  in  the  foreground, 
walkmg  by  the  side  of  the  vehicles? 

Wasn't  there  a  motor  cycle  at  one  point  in  the 
traffic?  

Didn't  you  see  a  tree  to  the  left  of  the  arch  ? 

Did  you  see  the  workmen  digging  up  the  street  ? 

Were  there  just  two 'busses  ? 

Was  the  last  'bus  without  passengers  on  top? 


Questions  asked  concerning  F^ 

Was  there  a  policeman  standing  on  the  foot- 
path near  the  coach  ?  

Did  you  see  a  diamond-shaped  sign  fixed  to 
the  balcony  of  the  inn?      

Wasn't  there  a  little  girl  dressed  in  white 
walking  along  the  footpath  in  front  of  the 
inn?      

Was  the  boy  on  the  bicycle  wearing  a  hat?  ... 

Did  you  see  the  man  pass  across  in  the  fore- 
ground out  of  f9cus  ?  ^ 

Were  there  two  men  out  of  focus  or  were  there 
three? 

Did  you  see  the  lamp-post  at  the  rear  of  the 
coach? 

Didn't  you  see  a  street-lamp  fastened  to  the 
balcony  of  the  inn? 

Were  there  two  street-lamps,  or  were  there 
three? 

Didn't  you  see  the  plants  on  the  balcony  of 
the  inn?  

Was  there  a  white  horse  among  the  team  in  the 
coach? 

Didn't  you  see  a  flag  hanging  out  from  the 
balcony  of  the  inn? 

Were  there  two  women  on  top  of  the  coach, 
or  were  there  three  ? 


Total 
No.  of 

Analysis  of 
answers 

times 

-* . 

._ 

asked 

r" 

W 

? 

62 

6 

0 

46 

48 

2 

0 

46 

6 

3 

0 

2 

42 

16 

18 

8 

49 

16 

8 

26 

47 

1 

4 

42 

61 

21 

11 

19 

61 

1 

18 

32 

32 

10 

11 

11 

34 

9 

0 

26 

60 

17 

2 

31 

40 

16 

2 

23 

61 

6 

0 

46 

49 

12 

23 

14 

60 

11 

12 

27 

Total 

Analysis 

No.  of 
times 
asked 

of 

'  answers 

; 

R 

W 

~? 

27 

10 

2 

16 

26 

4 

0 

21 

17 

3 

1 

13 

22 

12 

8 

2 

12 

4 

1 

7 

7 

2 

2 

3 

26 

0 

6 

20 

19 

2 

0 

17 

6 

2 

3 

0 

13 

6 

0 

8 

17 

9 

6 

2 

26 

1 

2 

22 

12 

1 

2 

9 
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Ref.  No. 

Tv- 

ofQ. 

of  ( 

9 

/'/• 

10 

/  ' 

11 

♦12s 

13 

♦14s 

♦15s 

♦I63 

17 

Ref.  No 
of  Q. 

1 

2 

*3. 

♦4" 
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let  No. 
ofQ. 

I/^ 

7 

pC 

8 

nT 

0 

nD 

10 

pW 

11 

nO 

12 

nX 

♦13, 

PZ 

♦14, 

nB 

16 

pB 

♦16, 

nD 

Questions  asked  ooncerniiig  1^4  (continued) 

Didn*t  you  see  a  small  part  of  a  house  in  the 

background? 

Was  the  bath  left  lying  on  its  side,  or  turned 

upside-down?  ■.. 

Didn't  you  see  the  white  flowers  on  the  shrubs 

in  the  right  of  the  picture  ? 

Was  there  a  school  badge  on  one  of  the  boy's 

caps? '        

Didn't  you  see  a  cushion  fall  out  of  the  chair 

as  it  turned  over?  

Wasn't  there  a  piece  of  light  ribbon  in  the 

girl's  hair? 

Did  the  boys  empty  the  bath  over  the  man 

after  the  girl  had  sprayed  him  ?      

Did  you  see  the  man  push  the  tub  away  with 

one  hand,  as  he  got  up  ?       

Did  you  see  the  water  shooting  out  of  the  hose, 

while  the  giri  was  talking  to  the  boys  ? 
Didn't  you  see  the  boy  on  the  left  pull  o£f  the 

man's  hat  before  the  girl  sprayed  him? 


Total 
No.  of 
times 
asked 

21 


25 


24 


21 


25 


25 


24 


25 


23 


Analysis  of 
answers 

"w" 


24        24 


12 
0 


16 


15 


21 


12 


21 


18 


23 

7 
22 


6.    Exclusion  of  Certain  of  the  Orioinal  Questions. 

If  the  results  (analysed  answers)  for  the  individual  questions  were 
now  to  be  combined  into  groups  each  of  which  consisted  of  the  answers 
to  all  the  questions  of  some  one  type,  we  should  obtain  eight  groups  of 
answers,  corresponding  to  the  eight  question  types;  and  each  group 
would  appear  as  analysed  into  right,  wrong,  and  ''I  do  not  know" 
answers.  It  might  be  thought  that  a  general  comparison  of  the  question 
forms  in  respect  of  their  influence  upon  answers  could  then  be  made 
from  these  crude  aggregates.  Such  a  comparison,  however,  would  be 
possible  only  if  the  influence  of  any  non-mental  determinants  of  answers 
(other  than  question  form)  had  been  the  same  for  each  group  of  questions. 
There  is  evidence  that  with  regard  to  one  such  determinant,  namely, 
question  content,  this  was  not  the  case.  Notwithstanding  that  in  the 
construction  of  the  questionnaire  an  attempt  was  made  to  render  the 
influence  of  question  content  constant,  it  would  appear  that  almost 
the  sole  non-mental  determinant  of  the  answers  to  certain  questions  was 
the  content  of  the  questions.  The  answers  to  Q.  F^  13,  e.g.,  shew  100  % 
right.  In  contrast,  the  answers  to  Q.  F^  14  shew  69  %  wrong,  while 
over  95  %  **I  do  not  know  "  answers  were  returned  to  Q.  F^  14.  Such 
results  are  not  due  to  question  form  since  other  questions  in  the  same 
forms  as  these  three,  which  are  of  different  forms,  do  not  exhibit  a  similar 
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special  tendency  in  one  direction.  Further,  remarks  made  spontaneously 
by  subjects  seem  to  indicate  that  whenever  there  occurred  a  tendency 
for  the  answers  to  any  question  to  fall  into  some  one  of  the  three  classes 
(right,  wrong,  and  "  I  do  not  know  "),  the  influence  of  question  content 
in  determining  the  answers  was  paramount.  It  will  be  seen  by  glancing 
over  the  above  results  for  the  answers  that  such  tendencies  occurred 
fairly  often. 

Consequently,  if  the  results  for  the  individual  questions  were  to  be 
at  once  combined  into  groups  according  to  question  type,  we  should 
not  obtain  any  true  indication  of  the  effects  of  different  question  forms 
unless  the  influence  of  question  content  was  the  same  for  each  group.  An 
examination  shews  that  this  condition  is  not  satisfied,  some  groups 
containing  more  questions  of  which  the  answers  seem  to  be  determined 
by  content  chiefly  than  do  others.  An  attempt  must  therefore  be  made 
to  equaUze  the  effect  of  question  content  in  the  different  groups  before 
the  question  forms  are  compared.  For  this  purpose  the  following 
procedure  was  adopted,  and  although  it  is  somewhat  arbitrary,  it  has 
the  merit  of  eUminating  the  most  pronounced  instances  of  determination 
of  answers  by  content  of  questions. 

The  procedure  consisted  of  applying  the  three  follbwing  rules. 

(1)  Any  question  is  to  he  eliminated  from  the  experiment  if  asked 
less  than  50  %  of  the  possible  number  of  times  (that  is,  if  put  to  less  than 
half  the  subjects  who  were  questioned  about  the  film  with  which  it 
was  connected). 

This  rule  served  to  remove  certain  questions  that  were  either  too 
easy  or  too  hard  (because  of  content).  If  a  question  was  not  asked  more 
than  half  the  possible  number  of  times,  this  was  because,  under  the 
conditions  of  the  experiment,  either  the  object,  etc.,  enquired  about  (in 
the  question)  had  been  frequently  mentioned  in  the  reports,  or  the 
question  presupposed  a  certain  knowledge  of  the  film,  which,  in  fact, 
was  frequently  lacking.  The  presumption  is  tTiat  in  the  former  case 
the  question  was  too  easy  because  of  the  content,  in  the  latter  case  too 
hard.  For  example,  Q.  Fj  20  was  asked  five  times  out  of  a  possible 
fifty-three.  The  content  of  this  question  indicated  a  relatively  con- 
spicuous object  which  was  mentioned  in  most  of  the  reports.  The 
probabiUty  thus  is  that  it  was  also  observed  by  the  few  subjects  who 
did  not  mention  it.  Again,  Q.  F^  6  was  asked  seven  times  out  of  a 
possible  twenty-seven.  It  enquired  about  the  "number  of  men  out  of 
focus,"  whereas  many  subjects  observed  no  such  men.  The  content 
here,  then,  rendered  the  question  *too  hard.* 
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(2)  Any  question  is  to  be  eliminated  to  which  ^^  I  do  not  know^*  answers 
were  returned  90  %  (or  more)  of  the  number  of  times  it  was  asked. 

This  rule  served  to  remove  certain  questions  that  were  too  hard. 
For  if  90  %  (or  more)  of  the  persons  who  are  asked  a  question  reply 
to  it "  I  do  not  know/'  it  may  be  assumed  that  they  consciously  recognize 
the  object,  etc.,  enquired  about  to  be  outside  the  range  of  their  know- 
ledge ;  and  in  such  instances  the  answers  appear  to  be  determined  by 
content  chiefly. 

(3)  Any  question  is  to  he  eliminated  with  regard  to  which 

Right  Answers       ,^  ,  ,  i    /      t     v 

Wrong  Answera=^^  ^"^  "^'^'  '''  ^  ^'^  ^')' 
provided  that  either  (a)  at  least  ten  Right  athswers  are  returned  to  the  question, 
or  (b)  at  least  ten  Wrong  answers  a/re  returned  to  it. 

R 

The  reason  for  this  rule  is  that  when  p^  =  10  (or  more)  the  question 

is  too  easy,  and  the  answer  is  apparently  determined  by  question  content 
chiefly  (as,e.^.,  when  a  question  concerns  an  occurrence  which  a  subject 

R 

considers  too  obvious  to  report) ;  and  when  ^  =  i^  (or  less)  the  question 

may  be  considered  too  hard,  and  is  apparently  determined  by  *  suggesti- 
bility' of  question  content.  The  reason  for  the  provision  that  at  least 
ten  right  or  wrong  answers  must  be  returned  before  the  rule  is  applied 
is  that  it  is  necessary  to  be  sure  of  the  drift  of  the  tendency  before 
elimination,  it  being  assumed  that  this  number  (ten),  together  with  the 
ratio  employed,  gives  good  ground  for  supposing  a  special  tendency. 

By  the  application  of  these  three  rules,  we  have  excluded  from  the 
results  upon  which  a  comparison  of  the  influence  of  different  question 
forms  will  be  based  about  one-third  of  the  questions  used  in  the  experi- 
ment^. So  far  as  the  chief  object  of  the  experiment  is  concerned,  this 
is  rather  imfortunate,  especially  as  the  questions  which  remain  after 
elimination  are  not  equally  divided  among  the  eight  forms.  Greater 
care  in  the  construction  of  the  questions,  with  a  view  to  making  the 
influence  of  question  content  constant,  would  probably  have  reduced 
considerably  the  number  of  questions  which  had  to  be  eliminated.  At 
the  same  time,  it  could  hardly  be  determined  a  priori  whether  or  not 
some  questions  might  be  unduly  weighted  by  content ;  and  consequently 
in  similar  circumstances  some  elimination  of  questions  after  the  experi- 
ment will  generally  be  necessary.  Indeed,  in  a  sense  it  is  only  the 
results  that  can  shew  which  questions  are  unduly  weighted  by  content. 

^  In  the  course  of  the  experiment,  approximately  3400  questions  were  asked. 
J.  of  Psych,  vra  24 
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Table  II 

Combined  restdts  for  fahe-conJtenl  questiona  of  each  fmm. 

Questions  osed  for  results  (after 

elimination  for  content) 

Analysis 

of 
0/ 

o75? 

No.  of  times 

answers  tn 

% 

No 

Reference  Nos. 

asked 

R 

W 

"^T 

in)  A 

1 

F. 

17      

27 

0 

15 

85 

(n)B 

7 

Fx 

56,  6;  J",  13,  30;  J",  7,  24;  J'^  6 

260 

10    . 

11 

79 

(»)0 

4 

Fx 

10;  J,  12,31;  1*4  11         

124 

1 

16 

83 

(n)D 

3 

F, 

23;  J,  18;  1*4  9     

98 

3 

8 

89 

{n)W 

4 

^1 

17;  J',24;  F,l;  J4I       

152 

33 

11 

56 

{n)X 

5 

F, 

11,  28;  J,  146,  28;  J-^  12 

174 

25 

19 

56 

{n)T 

3 

Fi 

8;  J,  10;  1*48       

114 

23 

32 

45 

{n)Z 

6 

F, 

4;  J,  21,  32;  J,  4,  22;  J4  4      ... 

219 

37 

28 

35 

Table  III, 

Combined  results  for  aU  questions  of  each  form. 

Questions  used  for  results  (after 

elimination  for  content) 

Analysis  of 

0  n  awAi*a  in   O/ 

o7^ 

'^~ 

No.  of  times 

aUaWOro  in 

/o 

No. 

Reference  Nos. 

asked 

R 

W 

"^t 

A 

5 

Nos.  in  Table  I  +  Nos.  in  Table  H 

198 

15 

4 

81 

B 

11 

>*                           » 

355 

16 

10 

74 

C 

8 

»»                           ft 

226 

11 

10 

70 

D 

5 

»f                                                   M 

179 

0 

5 

86 

W 

9 

»»                                                     tf 

326 

32 

18 

50 

X 

11 

»»                                                     »» 

341 

31 

24 

45 

Y 

7 

»»                                                     f» 

251 

30 

30 

40 

Z 

10 

»»                                                     »» 

355 

32 

34 

34 

The  percentages  in  this  table  have  been  calculated  from  the  absolute  figures ;  that  is, 
they  have  not  been  arrived  at  by  combining  the  percentages  in  Tables  I  and  II. 

It  will  be  seen  that  the  rules  for  elimination  (pp.  366-8)  have  left 
in  Table  I  only  two  D  questions  and  in  Table  II  only  one  A  question. 
Too  much  importance  should  not  therefore  be  attached  to  small  differ- 
ences or  similarities  in  connexion  with  these  two  tjrpes,  since,  the 
questions  being  few,  the  answers  may  indicate  the  influence  of  question 
content  rather  than  of  question  form.  For  although  the  remaining 
questions  were  not  excluded  by  the  elimination  rules,  it  must  be 
remembered  that  these  rules  were  intended  to  exclude  only  the  most 
pronounced  instances  of  determination  of  answers  by  question  content. 
Consequently  any  remaining  question  may  have  its  answers  chiefly 
determined  by  its  content,  even  though  it  escaped  the  exclusion  rules. 
The  more  questions  of  each  form  compared,  the  more  will  differences 
due  to  content  be  eliminated  (as  a  general  rule). 

24—2 
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'aimoii    '-an»;^*r«ffi    -  -n  -_^  _j.    ^^  J    .   I'umm  :  rnw  -a  T^ms  lH  is 

^  «<WJf<*'.<r»i6M.       '  i-'-^"^     r    _  c    *  i«f?  -3    jjiv   iingie  mental 

T^roetsan  :::2ic   .  ui  -  .:  ^i..'.:ix*:. '     -r -r*!  -::icr^»«iiia,  lo  socii  jfoccas  is 

'ridicaceu  .::  .-•?  .r-tseu'  -••_irj^»'ti.  :"  -:.^  ^^iicS^QttvtfiMas oi  a  question 
:urm  ^  jiiutrrM^-^Ju.  -.-n?  .*  .-.tiC.  -^  .  i^f^ci-:*-  :o  rroduce  js  aoswess 
;i£»erttou2S  ::iat  "-^r?  ,  rr^c.  '<:..  -::«,....r';u.  &..vuc  «^s  'Jfeami  in  the 
obeervtiuou  "lAi^n^iL  r  -  .  ^  ^  iiicii:  i^sAcrtiuosk  I3.  riie  L^aae  of  the 
V  4Ut»uau  :  rm,  .^•fse  -. -^.  :\im.^i*  ^rv  m^er  i  'he  .uteniiktiTeB 
lueutioued  :a  trie  .i-r^ivi.,.  Th-  .  .:.iii:v  ::Llk^  ^oienwd  is  of  interest 
aud  iruponance.  -W  ^^^  "ake  ji>  ^  •  ••iiii.»«fcf:iuve  zitMsuie  of  it  the 
pt>nrt>uui^ie  r^ti«»  Aui^a  'iie  1:12* *<rr*  ■>o<r»»'*«^  *iie  jctrurrence  of  the 
objtHjt,  etc..  *^ri«4uiXT;u  ^o*>ac  .•^4ii>  '-•  rjie  :^  Ciu  made  ap  «.»£  '^e«^  answers 
i\nd  thane^  di^n^uu^  *ae  •'\:ciin>Hi«.tf  •  i  sik^  •oject,  etc.  Omitting  the 
y  form^  a;s8ertioQ2*  ui  i»r^»«ace  in^ke  ip  a^  "ae  r^sjat  answets  in  Table  I 
ami  all  the  wronig  answers  .a  Tioie  11,  '^iuie  the  reverse  is  tme  of 
iteiiials  of  presence. 

With  regard  to  the  Y  form,  a^tfertioD^  of  presenee  make  up  all  the 
ri^ht  answers  in  Table  I  and  also  inin  of  the  wron^i^  answers,— that  part^ 
namely,  which  consists  of  answers  accepting  the  wrong  altematiYe. 
Some  wrong  answers  here,  namely  those  not  accepting  the  wrong 
alternative,  are  denials  of  presence,  since  they  reject  both  of  the  alterna- 
tives offered.  With  regard  to  Table  II,  denials  of  presence  make  up 
all  the  right  answers,  since  both  alternatives  offered  here  were  fictitious; 
aMMertions  of  presence  (that  is,  assertions  that  one  of  the  alternatives 

41.       1  • ^x  ^11  i.L-  ^^j^ng  answers.     Special  anal}^  of  the  answers 

been  made,  in  view  of  this  compUcation. 

p 

then  be  defined  as  -^      ^  (in  %),  where  P  is 

^8  of  presence,  and  N  the  number  of  denials 

rred  to  as  ^asHertions  of  presence*  and  "deniaLj  of  presence* 
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of  presence  (the  necessary  modifications  for  the  Y  form  being  understood). 
In  considering  suggestiveness  as  thus  defined  the  question  of  the  right- 
ness  or  wrongness  of  any  assertion  or  denial  of  presence  is  not  taken 
into  account.  P,  for  example,  will  be  made  up  of  both  right  and  wrong 
answers. 

(c)    Reliability  is  a  now  recognized  measure.    It  is  defined  as 

R 

p  ,  ^  (in  %),  where  R  is  the  number  of  right  answers  and  W  the 

number  of  wrong  answers.  (It  should  be  remembered  that  in  the 
present  experiment  rightness  or  wrongness  of  answers  is  estimated 
from  the  point  of  view  of  the  objective  occurrence  of  the  object,  etc., 
enquired  about.    See  pp.  361,  370.) 

Ishall  first  compare  subjective-direction  with  objective-direction  ques- 
tion forms  in  a  general  way  with  respect  to  caution,  suggestiveness,  and 
reliabiUty .  I  shall  then  compare  the  specific  question  forms,  endeavouring 
to  discover  the  influence  upon  caution,  suggestiveness,  and  reliability 
of  (1)  converting  the  indefinite  into  the  definite  article  (or  vice  versa)  in 
a  question  form,  (2)  introducing  a  negative  into  a  question  form,  and 
(3)  altering  the  general  direction  of  a  question  form  (from  subjective- 
direction  to  objective-direction,  or  vice  versa)  while  keeping  it  otherwise 
the  same. 

9.      SUBJBOnVE-DIREOnON    COBIPARED    GENERALLY    WITH    ObJBCTIVE- 

DiREonoN    Question    Forms    in    respect    of    (A)    Caution, 
(B)  Sugoesttveness,  (C)  Reuability. 

A.  Cavlior^,  It  is  noticeable  that  the  caution  connected  with 
subjective-direction  question  forms  is  (in  the  three  preceding  tables) 
considerably  greater  than  that  connected  with  objective-direction 
question  forms.  In  Table  I  the  highest  and  lowest  percentages  of 
**I  do  not  know"  answers  for  objective-direction  question  forms  are 
43  and  33  respectively,  while  analogous  figures  for  subjective-direction 
forms  are  nearly  double  these,  namely,  83  and  62.  A  similar  relation 
obtains  in  Table  11  (and  consequently  in  Table  III).  It  may  therefore 
be  said  that  caution  occurred  in  connexion  with  subjective-direction 
question  forms  much  more  than  in  connexion  with  objective-direction 
question  forms.    Can  any  explanation  of  this  fact  be  offered? 

It  might  be  first  thought  that  to  ask  any  question  in  the  form  "Did 
you  fetceive  (such-and-such  a  thing)"  instead  of. in  the  form  "Was 
there  (such-and-such  a  thing)  *'  is  to  choose  the  more  searching  of  the  two 
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8,      PtAK  OF  DlSCTv 

There  »re  three  important  qu. 
Umnn  ni»y  be  compare^l.    Tlioc,< 
(fi)  reliAbilitx. 

(a)    CoiUion  in  measured  ih 
the  **  I  ih)  not  know  '*  armwc  r^ 
c^ntirm  connected  with  the 
represented  by  the  figuren 
ueual  to  cximpftre  question  ' 

(6)    HuggeBtivenesa.     W 
proceM  that  can  signifu m: 
indicated  in  the  present  * 
form  in  undcmtood  h(M> 
MiMertions  that  the  (>!■ 
obnervation  material 

Y  queetion  form,   tl 
mentioned  in  the  (ju 
and  importance.     \' 
percentage  ratio  v. 
object,  etc.,  enqiiii 
and  Mo*f»*  dvnfjn 

Y  form,  asHortio 
and  all  the  \m 
denials  of  ])rr 

With   Xir^.'r 

right  answt  t 
namely,  wi. 
Home  wro' 
alterurttiv. 
tivtv*  of]'.' 
all  the  P 
advert  i.» 
offered 
to  til- 
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as  to  the  question  of  perception,  it  may  be 
that  a  dog  was  not  seen,  and  its  impUcation 
T  or  not  a  dog  was  present."  When  the 
to  a  subjective-direction  question  it  must 
I  do  not  know  "  class.  On  the  other  hand, 
question  "TTa*  there  a  dog?"  it  is  either 
answer  "  Yes."  That  is,  the  answer  "  Yes  " 
u  see  a,  dog?"  and  ^*Was  there  a  dog?"  is 
t  the  answer  "No,"  while  either  right  ot 
5  latter  question,  is  equivalent  to  "  I  do  not 
was  a  dog"  if  returned  to  the  former, 
ns  reasonable,  that  the  Yes-No  tendency  is 
Lgth  whether  it  occurs  in  connexion  with 
ctive-direction  question  forms,  the  relation 
aspect  of  caution  can  readily  be  understood ; 
i  to  "I  do  not  know"  will  then  be  given  to 
objective-direction  questions.  Indeed,  the 
no  "  I  do  not  know"  answers  in  reply  to 
I.  That  is,  the  giving  of  answers  equivalent 
accord  with  and  furthered  by  the  Yes-No 
ibjective-direction  questions,  whereas  such 
Dpposition  to  this  tendency. in  the  case  of 
IS.  In  answer  to  an  objective-direction 
r  the  Yes-No  tendency,  to  assert  more  than 
to  assert  that  the  object,  etc.,  did  not  occur 
;  it  was  not  perceived.  If  the  person  desires 
on,  he  must  overcome  the  Yes-No  tendency, 
But  to  "I  do  not  know." 
e-direction  questions,  as  compared  with 
I,  in  virtue  of  the  Yes-No  tendency,  aUow 
r  that  a  certain  amount  of  caution  is  also 
B  seen  from  the  following  considerations, 
for  by  the  subjective-direction  forms  occurs 
swers  only.  Consequently  this  caution  does 
QUI;  uucuT  ui  cuiiii6xion  with  the  right  answers  in  Table  I  and  the 
wrong  answers  in  Table  II,  since  these  are  constituted  of ''  Yes  "  answers. 
If,  however,  subjective-direction  be  compared  with  objective-direction 
forms  in  respect  of  these  two  columns  of  answers,  it  wiU  he  found  that  the 
former  exhibit  more  caution  than  the  latter.  The  mean  for  the  subjective- 
direction  question  forms  (Table  I,  column  R)  is  22,  that  for  objective- 
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qneBtion  forms.    It  migl 
the  person  who  is  questio 
and  past  experience,  t: 
etc.,  enquired  about,  th 
the  subjective-directioi 
cjognizing  the  object,  *  * 
deciding  as  to  its  or  ( 
According  to  this  id* 
subjective-direction   < 
former  question  an  ■ 

There  is  certaiii^ 
will  be  seen  presen' 
direction  questio?  - 
allow  for  as  well  ;. 

Consider  tho  < 
direction  que^ti. 
typical  of  objec 
dog?"   the   ai 
essence,  one  o* 
(4)  There  was 
more  frequon 
Again,  to  tl* 
case  is,  gen* ; 
(2)  No;  (.);' 
also  the  f  i  - 
therefore  ' 
reply  to  m 
a  dog?" 
asking  a 
Yes  or 
verifit'.: 
toexi 
direr  t 
do  T. 

is 
a' 
a 


Digitized  by 


Google 


Bbrnard  Muscio  375 

^tiveness  (and  also  with  regard  to  reliability),  the  results  will  be 
*nged  in  more  convenient  form  in  the  following  table  (IV). 

Table  IV*.    Table  shewing  Restdts  for  Caution,  Suggestiveness, 
and  Reliability,  etc. 


of  asser- 

tions-f  and 

denials 

of 
presence 

and  denials  of  pre- 
sence as  percentage  of 
total  no.  of  assertions 

Total  no. 
of  right 

wrong 
answers 

Caution 

Sugges- 
tiveness 

>fT 

Assertions      Denials 

RelUbUlty 

A 

37 

16-6 

2 

37 

81 

89-2 

78-4 

B 

91 

16 

9-6 

91 

74 

,62-6 

61-5 

C 

48 

19-5 

1-8 

48 

79 

91-7 

52 

D 

25 

11-7 

2-2 

25 

86 

84 

64 

W 

165 

22-2 

28-6 

165 

50 

43-6 

64-2 

X 

187 

28*4 

26-4 

187 

45 

51*8 

57 

Y 

151 

46-6 

13-5 

151 

40 

77-5 

49-7 

Z 

234 

26-2 

39-7 

234 

34 

39-7 

47-8 

*  The  percentages  here  are  calculated  throughout  from  the  absolute  figures,  not  from 
other  percentages  {e,g,  those  in  Tables  I  and  II,  which  could  be  used  for  reUability). 

The  identity  of  the  figures  in  the  second  and  fifth  columns  from  the  left  hand  side  of 
the  table  results  from  the  fact  that  only  assertions  and  denials  of  presence  have  been 
considered  right  or  wrong. 

t  See  note  p.  370. 

With  one  exception  {Y),  the  suggestaveness  of  subjective-direction 
is  much  greater  than  that  of  objective-direction  question  forms.  This 
does  not  mean  that  .a  much  greater  proportion  of  assertions  of  presence 
occurred  among  the  answers  to  the  former  than  among  those  to  the 
latter  type  of  questions.  As  will  be  seen  from  Table  IV,  the  proportion 
of  assertions  of  presence  is  actually  greater  for  objective-direction  than 
for  subjective-direction  question  forms.  But  relatively  few  denials  of 
presence  were  made  in  answer  to  subjective-direction  question  forms. 
This  is  inteUigible  when  it  is  borne  in  mind  that  a  denial  of  presence,  if 
made  in  answer  to  a  subjective-direction  question  form,  has  to  oppose 
the  Yes-No  tendency  (p.  372). 

Thus,  although  the  proportions  which  the  'assertions  pliM  denials'  of 
presence  form  of  the  totals  of  answers  are  respectively  less  for  subjective- 
direction  than  for  objective-direction  question  forms,  the  proportion  of 
denials  of  presence  is  relatively  so  much  smaller  than  that  of  the  assertions 
of  presence  in  the  former  type  that  the  suggestiveness  of  this  tj^e 
becomes  relatively  very  high. 

The  suggestiveness  of  the  Y  type,  although  relatively  high,  is  never- 
theless lower  than  that  of  any  subjective-direction  question  form  with 
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direction  question  forms  (omitting  Y,  because  the  Ye.^- 
not  occur  in  its  purity  in  connexion  with  it)  bt^f 
comparing  the  same  forms  for  the  column  of  wrong  :■  < 
the  figures  are  12*5  and  19-3. 

This  means  that  the  caution  connected  wit) 
question   forms   is   considerably   greater   than    j 
objective-direction  forms  even  in  respect  of  i\io> 
answers)  that  are  similarly  affected  in  both 
tendency.     This  greater  caution,  not  being  'all' 
tive-direction  forms,  is  therefore  in  some  way  »• 
The  above  figures  shew  that  the  mean  for  1 1 
objective-direction  forms  (IF,  X,  and  Z)  is,  it 
is  not  'allowed  for/  approximately  only  t 
with  subjective-direction  forms  {A,  B,  C,  a 
concluded  that  the  subjective-direction  i 
question. 

To  sum  up:   answers  to  subjective-*: 
more  caution  than  answers  to  objecti 
the  particular  forms  investigated  aro 
to  the  tendency  to  answer  question- 
a  simple  "Yes''  or  "No,"  this  ten- 
the  case  of  objective-direction  quest  ■ 
it  in  the  case  of  subjective-direct 
to  the  fact  that  a  subjective-dii* 
an  objective-direction  question. 
caution,  as  can  be  seen  by  con 

Whether  subjective-directi' 
the  making  of  a  definite  declai  < 
the  reUabiUty  of  the  answei^ 
sidered  below  (pp.  381  et  sv ' 

B.    Suggestiveness.      I ' 
jective-direction  and  objf; 

^  Comparing  the  right  and    - 
greater  than  the  latter  in  Tahl 
much  smaller  in  Table  I  J,  \\  < 
for  objective-direction  form 
The  explanation  of  this  i^ 
caution.    The  wrong  an-^w 
because  the  "  No  *'  anHwt 
similarly  for  the  right    • 

answers  to  the  objet^t  i  \  ■  '^' 

are  therefore  more  n(  .^ 
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the  exception  of  the  1' 
answer  to  Y  questioru- 
tendency  to  accept  o 
It  is  interesting  to  lu 
is  nevertheless  lowei 
question  forms,  the 
of  presence  for  th( - 

C.     Sdiahilitij. 
subjective-direct  i( )  r : 
to  reliability.     It  \^ 
{A)  carries  the  hi 
( r,Z)  carry  the  1<. 
forms,  again,  is  a; 
54-7.     Atthesa, 
respect  of  reliab 
tion  of  A  (alth(  ^ 
Further,  the  r* 
lowest  of  the  > 
these  facts  w 
are  possibly  ^ 
more  definite 
difficulties  ( < 
pp.  379  et  > 


We  pr. 
respect  ot 
this  coni} 
(V).     Ti- 
the *gre 
Table  1 

Th*^ 
A  will' 
A  witi 
the  ne 
influ<' 

It 
thiol 
spe( 
cas< 
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should  reinforce  each  other.  Both  the  negative  and  the  definite  article, 
when  used  separately  in  a  question  form,  decrease  caution  and  reliability. 
We  should  expect  that  when  used  together  caution  and  reliability 
would  be  still  further  decreased.    Instead  of  this  they  are  increased. 

The  following  considerations  may  be  offered  in  explanation  of  this 
fact.  Speaking  with  some  looseness,  a  suggestion  is  only  effective  if  it 
is  not  too  obvious.  One  person,  for  example,  may  induce  another  to 
agree  to  a  certain  course  of  action  by  assuming  a  personal  interest  in 
him ;  but  if  the  professed  interest  be  rather  ostentatious,  it  may  over- 
reach itself  and  perhaps  give  rise  to  a  contrary  suggestion.  May  not 
a  similar  phenomenon  occur  here?  When  a  negative  is  introduced  into 
a  question  form  the  subject  is  inclined  (according  to  the  second  of  the 
above  generalizations)  to  be  less  cautious,  accepting  a  kind  of  implication 
in  the  resulting  form  that  an  assertion  of  presence  is  the  correct  answer, 
and  consequently  decreasing  the  reliability  of  his  answers.  Again,  by 
changing  the  indefinite  into  the  definite  article  in  a  question  form,  a 
similar  result  (according  to  the  first  of  the  above  generalizations)  is 
obtained.  But  when  a  negative  is  introduced  into  a  question  form, 
and  the  indefinite  is  changed  into  the  definite  article  in  the  same  question 
form,  the  suggeistive  impUcation  in  the  resulting  question  form  may 
perhaps  become  too  obvious,  with  the  result  that  caution  and  reUability, 
instead  of  being  still  further  decreased,  are  increased. 

If  this  explanation  be  correct,  the  two  provisional  generalizations 
made  above  may  be  accepted.  It  will  be  noted  in  any  case  that  the 
part  of  them  dealing  with  suggestiveness  is  more  or  less  certain,  since 
the  results  are  throughout  consistent  concerning  the  influence  of  the 
various  factors  upon  suggestiveness  (Table  V).  As  the  explanation 
connects  with  well-authenticated  facts  there  is  considerable  evidence 
in  its  favour ;  and  we  may  therefore  accept  the  above  two  generaliza- 
tions, in  so  far  as  caution  and  reliability  are  concerned,  as  being  probably 
true. 

The  second  of  these  generaUzations  may  appear  intelligible  enough, 
as  the  decreased  caution  and  reliabiUty  seem  to  be  effects  of  the  increased 
suggestiveness ;  but  it  may  appear  that  no  significance  attaches  to  the 
generalization  concerned  with  the  influence  of  the  articles.  What  can  be 
meant  b}r  the  proposition  that  some  factor  decreases  all  three  measures, 
suggestiveness,  caution,  and  reUability?  The  answer  to  this  question 
depends  chiefly  upon  the  fact  that  the  words  suggestiveness,  caution, 
and  reliability,  are  here  used  somewhat  more  strictly  than  in  ordinary 
speech ;  but  it  also  seems  to  depend  upon  an  important  psychological  fact 
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between  these  two  fonn^ 
appear  as  consistent,  siin 
between  A  and  B.    If  t! 
D  did  correspond  with  - 
we  should  be  able  to 
indefinite  into  the  dejif 
decreases  suggestivene^> 
assumed  that  this  <^< 
case  of  C  and  Z)  (< ;; 

(6)    Influence  of 
factor  does  not  ap]* 
forms  are  compart  <1 
a  consistent  result  , 
caution  connecte*! 
a  similar  relation  1 
If  the  results  m . 
following  general 
on  the  subject : 
caution,  increa< 
assumed  provi- 
in  the  case  of 

(c)     The  a 
The  difficulty 
above  is  co' 
This  is  sign 
to  do  with 
and  that  /' 
suggested  ■ 
respects  *• 
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one  que^' 
of  the  in 
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above  t 
of  ^  \ 
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he  does  not  believe  there  was  one,  he  had  nevertheless  better  be  content 
with  answering  Uterally  the  question  put  to  him,  thus  answering  simply 
that  he  did  not  see  a  dojg. 

When  we  bear  in  mind  that  suggestiveness  is  decreased  by  an  increase 
in  the  number  of  denials  of  presence  as  well  as  by  a  decrease  in  the  number 
of  assertions  of  presence,  the  proposition  that  changing  the  indefinite 
into  the  definite  article  in  a  question  form  decreases  caution,  suggestive- 
ness, and  reUabiUty,  seems  to  be  inteUigible.  The  decrease  in  suggestive- 
ness results  from  the  fact  that  the  proportion  of  denials  of  presence  is 
increased  while  the  proportion  of  assertions  of  presence  remains  approxi- 
mately unaltered  (cf.  A  with  B,  Table  lY).  The  decrease  in  caution 
follows  as  a  consequence,  the  proportion  of  'assertions  plus  denials'  of 
presence  being  greater  for  the  question  form  with  the  definite  article 
than  for  that  with  the  indefinite  article.  It  is  then  not  difficult  to 
understand  that  reliability  also  is  decreased. 

It  seems  probable  that  the  'implicative'  force  of  an  explicitly 
defined  content  would  be  similar  to  that  of  the  definite  article,  that  is, 
it  might  arouse  denials  of  presence;  but  any  result  would  obviously 
depend  upon  the  character  of  the  'content'  also,  and  upon  its  relation 
to  the  observation  material. 

(d)  Influence  of  direction  of  question.  Such  general  statements  as 
have  been  made  above  (§  9)  concerning  the  relations  between  subjective- 
direction  and  objective-direction  question  forms  were  not  based  upon 
a  comparison  of  those  forms  that  differed  in  direction  only,  but  upon 
a  comparison  of  all  the  subjective-direction  with  all  the  objec^ve- 
direction  question  forms  (exclusive  of  Y),  whatever  differences  other 
than  the  direction  difference  might  thus  be  included.  The  forms  which 
differ  in  direction  only  are  A  and  W,  and  C  and  X. 

Comparing  these,  it  is  seen  that  what  was  said  above  concerning 
the  relatively  greater  caution  connected  with  subjective-direction 
question  forms  must  here  be  in  principle  repeated ;  and  it  appears  that 
this  difference  is  a  specific  effect  of  difference  in  direction.  Comparing 
A  with  W  in  respect  of  caution  the  figures  are  81  and  50 ;  comparing 
C  with  X,  79  and  45.  It  was  shewn  above  that  this  difference  in 
caution  is  made  up  of  (1)  caution  that  is  allowed  for  and  (2)  caution  that 
is  produced  (pp.  372-4). 

It  may  at  first  sight  appear  strange  that  a  similar  relation  between 
subjective-direction  and  objective-direction  question  forms  holds  for 
suggestiveness.  The  figures  (Table  IV)  leave  no  room  for  doubt  with 
regard  to  the  fact.    Comparing  A  with  W  in  respect  of  suggestiveness^ 
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If  Table  IV  be  considered,  it 
denials  of  presence  returned  as  ai 
much  larger  than  that  connect  <?■: 
question  form.    It  is  nearly  fiv(?  • 
A,    Now  the  A   questions   coi 
The  B  questions  contained  th'^ 
the  question  of  tjrpe  B,  e.^.,  "  Di 
an  implication  that  a  dog  wa 
questioner  accepts  this  as  a  fa 
if  it  was  seen  by  this  particular  i 
often  felt  so  strongly  that  th* 
rather  than  the  question.     II 
reply  to  the  question  of  A  ' 
"No";   and  he  will  not  wis 
perception  unless  he  be  vein 
judges  it  unUkely  from  hi 
a  dog  was  present,  he  will 
saying  simply  that  he  d 
instead  of  the  A  type  ol 
is  employed.    The  persm. 
takes  it  for  granted  tha^ 
opposite  beUef  (which  > 
when  the  A  question  \\ . 
the  beUef  to  himself). 

It  may  then  be  s; 
etc.,  enquired  about.  • 
type  A  (Did  you  see 
his  perception ;    but 
you  see  eA^...?),  he 
fact.     We  thus  hu 
denials  of  preseiK  - 

But  how  is  it  • 
which  also  cent. 
proportion  of  <1 
The  answer  pi« 
definite  articl* 
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decrease  the  ^ 
question  "Pi 
of  question 


Digitized  by 


Google 


Bernard  Muscio  383 

..ore  state  as  a  probable  generalization  that  converting  a 

irection    into    an    objective-direction    question    decreases 

^uggestiveness,  and  caution.    The  facts  concerning  caution 

Mveness,  however,  leave  room  for  no  doubt.    That  part  of 

lization  concerned  with  them  must  therefore  be  regarded  as 

^vrther    remarks    oonoeming    rdiabUity.    Since    the    relative 
■''*'^  of  a  question  form  is  of  practical  importance,  some  further 
^ntion  of  the  measure  of  reliability  and  of  the  factors  of  which 
■^'^nbility  is  a  function  seems  necessary. 

'St.  the  above  generaUzations  are  aU  subject  to  the  condition 

' » he  number  of  different  questions  with  true  content^  employed  shall 

''^'^••oual  to  the  number  of  different  questions  with  false  content^. 

•  ■  -  rendition  can  be  easily  satisfied  in  a  laboratory  experiment  where 

^■*-  <.'orrect  answer  to  any  question  (in  the  sense  of  *  correct'  used  in 

^    -  paper,  see  p.  361)  is  known  by  the  experimenter  beforehand. 

^  tc  in  life  questions  are  asked  because  the  correct  answers  to  them  are 

^   't  known,  and  there  it  is  not  known  beforehand  what  is  the  relation 

*  :  a  question's  content  to  objective  fact.    Thus  arises  a  complication 

^  '  :iich  is  of  such  a  character  as  to  prevent  the  word  *reliabiUty'  being 

.»ed  of  one  question  form  as  compared  with  another  except  under  the 

ubove-stated  condition. 

For  the  reUabiUty  of  a  question  form  is  a  variable  factor,  and  may 
easily  be  made  to  assume  different  values  by  a  selection  of  the  different 
(Questions  from  the  answers  of  which  it  is  calculated.  If,  for  example. 
Table  I  be  considered,  a  comparison  of  the  right  and  wrong  answers 
shews  that  the  reliabiUty  of  the  subjective-direction  questions,  if 
calculated  from  the  figures  in  this  table  only,  is  extremely  high ;  but 
if,  on  the  other  hand,  the  reUability  of  the  same  forms  be  calculated 
from  the  figures  in  Table  II  only,  it  is  extremely  low, — ^that  for  A 
being  in  fact  zero  (cf.  Table  VI,  and  the  note  to  it,  p.  386).  These 
rehabiUties  however  are  in  each  instance  calculated  from  a  selection 
of  the  questions  used,  the  principle  of  selection  being  the  truth  or 
falsity  of  the  question  content. 

The  divergences  in  the  eUabiUties  thus  obtained  are,  in  the  case 
of  subjective-direction  questions,  a  function  of  (1)  suggestiveness, 
(2)  caution,  and  (3)  the  relation  of  the  content  of  the  questions  to 
reaUty.  Suggestiveness  and  caution  do  not  appear  to  depend  upon  the 
truth  or  fakity  of  content,  since  these  measures,  when  calculated  from 

^  See  note  on  pi  300. 
J.  of  Psych.  Tm  26 
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{b)    increases  the  caution,  and 

(c)    increases  the  reliabiUty, 
of  the  resulting  form  compared  either  with  the  form  containing  the 
indefinite  article  and  a  negative  or  with  that  containing  the  definite 
article  and  no  negative. 

(5)  The  objective-direction  +  a  negative.  Including  both  the 
objective-direction  and  a  negative  in  the  one  question  form 

(a)    decreases  the  suggestiveness, 

{b)    decreases  the  caution,  and 

(c)    increases  the  reUabiUty, 
of  the  resulting  form  compared  with  that  containing  the  subjective- 
direction  and  a  negative. 

(6)  Z,  the  so-called  implicative  question  form,  is  lower  than  all  the 
other  question  forms  investigated,  for  suggestiveness,  caution,  and  reliability. 

This  question  form  is :  "  Was  the  K,mV^  K  was  always  an  object 
(or  objects)  or  event  noticed  by  the  subject.  This  conclusion  therefore 
suggests  that  statements  as  to  the  occurrence  or  non-occurrence  of  an 
object  or  event,  which  generally  speaking  made  up  the  answers  to  all 
the  questions  except  those  of  Y  and  Z  forms,  are  more  reliable  than 
statements  concerning  specific  characteristics  of  such  objects  or  events. 
The  psychological  explanation  of  this  fact  may  be  that  a  certain  amount 
of  knowledge  possibly  produces  rashness,  the  consciousness  that  an 
object  or  event  has  been  observed  inducing  a  feeling  of  capacity  for 
describing  it  more  or  less  fully — a  feeUng  which  may  be  quite  unjustified. 

(7)  Y,  the  incomplete  disjunction  question  form,  possesses  a  relatively 
high  suggestiveness^,  a  relativdy  low  caution^,  and  a  rdativdy  low 
reliability^. 

(8)  General  conclusion.  The  general  conclusion  from  the  foregoing 
is  that  the  most  reliable  form  of  question  is  a  subjective-direction 
question  form  which  contains  neither  a  negative  nor  the  definite  article 
(nor  an  equivalent  of  the  definite  article).  If  the  content  of  a  question 
be  defined  with  some  expUcitness,  it  seems  probable  that  the  resulting 
question  will  carry  an  '  implicative'  force  similar  to  that  carried  by  the 
question  form  containing  the  definite  article  (see  p.  355),  and  produce 
similar  results  (p.  380). 

This  conclusion  is  subject  to  certain  qualifications,  the  character  of 
which  will  be  discussed  in  the  next  section. 

1  Cf.  §8,  (6);  and  pp.  370-1. 

'  The  chief  factor  operative  in  pioducing  these  results  may  be  that  mentioned  in 
connection  with  the  Z  question  form.    Cf.  this  section  (6). 
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vV  ould  a  better  result  follow  from  the  employment  of  objective- 

(tion  forms?     The  right  and  wrong  answers  would  then  be  more 

* !  ly  equal,  both  when  the  content  of  the  questions  was  true  and  when 

v\  as  false ;  and  the  right  answers  would  probably  be  slightly  the  more 

inierous.    In  certain  cases,  and  according  to  the  nature  of  such  facts 

were  known,  this  might  be  very  important  for  the  ideal  reconstruction 

the  facts ;  especially  as  the  percentage  of  right  answers  for  objective- 

iiection  questions  is  greater  than  that  for  subjective-direction  questions 

1.  Tables  I-IV).     On  the  other  hand,  the  false  answers  may  mislead. 

.  he  fact  is  that  while  the  probability  of  any  answer  to  an  objective- 

:irection  question  being  true  is  greater  than  the  probability  of  any 

iiiswer  to  a  subjective-direction  question  being  true,  the  probabiUty  of 

any  answer  to  an  objective-direction  question  heing  false  is  also  greater 

fhan  the  probability  of  any  answer  given  to  a  subjective-direction 

question  being  false  (cf.  Tables  I-IV).     That  is  to  say,  the  answers  to 

objective-direction  questions,  while  they  contain  more  right  answers 

than  do  the  answers  to  subjective-direction  questions,  contain  also  more 

wrong  answers. 

There  is  therefore  little  to  choose  between  subjective-direction  and 
objective-direction  questions  considered  as  instruments  for  the  discovery 
of  truth.  Nevertheless  their  answers  exhibit  great  differences,  and  it 
is  in  the  interest  of  justice  that  these  differences  should  be  recognized. 

Thus,  a  counsel  may  wish  to  discredit  in  the  eyes  of  a  jury  some 
inconvenient  witness.  This  he  may  do  by  putting  a  question  so  that 
the  witness  returns  a  wrong  answer  (such  as  can  be  shewn  to  be  false), 
or  by  convicting  the  witness  of  mere  rashness.  He  may,  then,  a?k  the 
witness  an  objective-direction  question;  and  he  will  find  that  the 
witness  can  thus  be  made  to  assert  the  occurrence  or  non-occurrence 
of  something,  concerning  which  he  can  be  made  later,  by  being  asked 
the  same  question  in  a  subjective-direction  form,  to  assume  an  *^  I  do 
not  know  "  attitude.  He  would  thus  be  made  to  appear  rash.  Or,  by 
continually  asking  a  witness  subjective-direction  questions  with  false 
content,  he  may  be  readily  induced  to  give  incorrect  answers  {with  very 
few  that  are  correct).  He  would  thus  be  made  to  appear  untrustworthy. 
To  counteract  a  misuse  of  such  methods,  it  should  be  remembered  that 
practically  any  witness  can  be  made  to  give  answers  that  are  both  rash 
and  incorrect. 

A  reference  must  be  made  in  conclusion  to  the  probable  effect  of 
the  **  No  "  answer  to  a  subjective-direction  question  upon  a  jury.  There 
is  no  doubt  that  in  many  instances  such  answers  are  taken  as  implying 
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or  event,  even  if  the  truth  with  regard  to  it  appear  very  obvious.  Such 
an  attitude  on  the  part  of  a  witness  has  considerable  influence  upon  a 
jury.  It  is  thought  that  if  a  certain  intelligent  witness  will  not  swear 
that  such-and-such  a  thing  did  not  occur,  it  quite  probably  did  occur; 
and  the  tendency  to  adopt  this  conclusion  is  strengthened  if  some  other 
witness,  who  is  possibly  rash  in  his  judgments,  definitely  asserts  its 
occurrence.  Thus,  if  three  witnesses  will  not  swear  that  "  a  sixth  man 
was  not  present "  on  a  certain  occasion  (when  in  fact  no  sixth  man  was 
present),  while  one  witness  asserts  that  a  sixth  man  was  present,  a  jury 
will  be  very  much  inclined  to  believe  the  incorrect  statement.  It 
should  therefore  be  recognized  that,  unless  the  objects,  etc.,  enquired 
about  are  such  as  to  render  their  presence  or  absence  very  extraordinary, 
the  disinclination  of  certain  witnesses  (who  are  often  highly  inteUigent) 
to  swear  that  they  did  not  occur  is  no  evidence  that  they  did  occur. 
As  a  matter  of  fact  it  frequently  happens  under  such  circumstances 
that  the  events  referred  to  did  not  occur. 


{MantAscript  received  18  May,  1916.) 
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I  want  to  direct  attention  to  is  the  postulate  itself,  for  if  the  absurdity  of  that 
postulate  can  be  demonstrated  there  is  clear  gain.  And  I  see  a  sign  of  grace  even  in 
Miss  Wheeler*s  account.  Timidly  and  apparently  with  some  misffiving  she  admits 
(p.  117)  that  there  may  be  another  mode  of  knowing  than  that  of  the  intellect,  an 
instinctive  mode  reveiUed  in  "sympathy.'*  But  if  this  means,  she  hastens  to  add, 
that  we  can  be  supposed  to  know  "'we**  before  we  know  ''me,'*  she  will  have  none 
of  it. 

Miss  Wheeler's  confidence  makes  her  write  with  clearness  and  force.  She  well 
deserves  the  M.Sc.  awarded  to  her.  We  hope  she  will  be  encouraged  to  pursue  her 
studies  and  undertake  for  a  doctorate  some  original  psychological  research. 

H.  W.  C. 

Normal  and  Abnormal  Psychology,      By  Boris  Sidis,  A.M.,  Ph.D.,  M.D. 
London:   Duckworth  and  Company,  1914.    Is,  %d,  net. 

This  volume  forms  an  attempt  to  formulate  the  fundamental  assumptions  that 
underlie  normal  and  abnormal  psychology.  It  comprises  a  preface,  fifty-four 
chapters,  and  two  appendices. 

The  preface  consists  chiefly  of  a  vigorous  polemic  against  all  forms  of  applied 
psychology,  except  the  medical  *' Applied  psychology,**  it  is  maintained,  ''is 
nothing  but  a  nightmare.**  "We  can,*'  however,  "obtain  some  help  from  abnormal 
psychology  in  its  application  to  the  medical  treatment  of  nervous  and  mental  mala- 
dies. This  is  quite  natural,  as  abnormal  psychology  is  essentially  based  on  clinical  and 
experimental  [study  7^]  of  mental  diseases.  The  claim,  however,  that  psychology 
can  give  directions  for  vocations  of  life  or  for  business  and  industry  is  entirely 
unfounded.  The  same  holds  true  of  the  practical  pseudo-psychology  that  has 
invaded  the  school,  the  court,  the  prison  and  the  immigration  bureau*  The 
intelligence  tests  are  silly,  pedantic,  absurd,  and  grossly  misleading.'* 

The  body  of  the  work  is  divided  into  two  parts.  The  first  deab  generally  with 
'fundamental  concepts  and  principles.*  It  commences  with  a  discussion  of  the 
definition,  objects,  scope,  and  sources  of  psychology;  and  then  emphasizes  the  im- 
portance of  pathological  psychology  for  psychology  as  a  whole.  In  the  investi- 
gation of  mental  life  we  may  change  either  the  objective  content,  or  in  the  mental 
function  itself."  "In  the  study  of  memory,**  for  instance,  "we  may  follow  the 
method  of  Ebbinghaus,... analyzing  the  changes  effected  in  its  contents;  or  we  may 
study  the  mechanism  of  memory  by  studying  its  disturbances  in  different  forms 
of  diseases.  The  latter  is  by  far  the  more  valuable.... In  psychology,  the  patho- 
logical method  is  by  far  the  most  important.** 

A  section  follows  upon  'the  fundamental  hypothesis  of  psychology.*  In  a  series 
of  chapters,  the  familiar  hypotheses  are  discussed — 'spiritualistic,*  'materialistic,* 
'faculty,'  'transmission,*  'psycho-physiological.*  Finally,  a  'pjoeitive*  as  distin- 
guished from  a  'metaphysical*  form  of  the  'psycho-physiological  hypothesis*  is 
accepted.  A  suggestive  Uttle  chapter  is  inserted  upon  *  the  chance  aspect  of  life 
and  mind.'  "Chance  thoughts,  meaningless  images  and  ideas,  like  accidental 
variations,  form  one  of  the  most  important  factors  in  the  evolution  of  purposive 
mental  activity.**  From  this  standpoint  the  doctrines  of  Freud  and  the  psycho- 
anal^ts  are  bpefly  criticised.  "Our  dreams,  our  unintentional  errors  in  speech, 
writmg  and  action  are  due  to  the  many  chance  thoughts  which  either  intrude  them- 
selves on  consciousness  in  spite  of  the  selective  rigid  process  of  attention,  or  are 
due  to  the  momentary  relaxation  of  the  selective  process.**  "The  so-called  'psycho- 
anal3rtic  science'  is  erroneous,  not  only  because  of  its  faDacious  'psychic  causation,' 
but  also  because  it  is  based  on  the  fallacy  of  regarding  each  and  every  mental  state 
as  purposive  in  character.  This  pseudo-psychology  misses  the  fundamental  fact 
that  many  psychic  occmrences  are  like  many  biological  occurrences,  mere  chance 
variations,,,, Not  purpose,  but  chance  is  cU  the  heart  of  mental  life^*  (author's  italics). 

There  follows  a  series  of  chapters,  first,  upon  the  nature  of  perception,  and, 
secondly,  upon  the  functions  of  the  sub-conscious.    The  former,  for  the  most  part, 

^  The  substantive  is  omitted  in  the  original,  presumably  by  a  printer's  error. 
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as  a  family)  has  been  developed.  And  this  adaptation  I  shall  asstune 
to  have  been  brought  about  under  conditions  of  natural  selection: 
human  races,  as  we  now  see  them,  being  the  survivors  of  many  variations, 
more  or  less  successful,  and  the  others  having  been  destroyed.  For 
good  judges  are  of  opinion  that,  amongst  the  discovered  remains  of 
ancient  specimens  of  the  human  family,  some  that  exhibit  marked 
deviations  from  the  modern  type — Neanderthal,  Eoanthropus,  Pithecan- 
thropus— should  be  regarded  not  as  belonging  to  our  ancestral  line,  but 
rather  as  representing  distinct  species  that  have  failed  in  the  struggle 
for  existence^. 

But  besides  the  innate  dispositions  of  human  nature  determined  by 
heredity  and  natural  selection,  which  are  found  in  some  measure 
universally,  because  they  are  adaptations  to  conditions  that,  at  one 
time  and  not  long  ago,  weighed  upon  the  ancestors  of  all  of  us,  there 
are  numerous  traits  (some  of  them  quite  superficial)  that  vary  from 
country  to  country  and  from  age  to  age,  according  to  the  economic 
or  political  type  of  the  society  in  which  a  man  Uves,  his  place  therein, 
geographical  circumstances,  reUgious  institutions  and  the  countless 
causes  that  govern  manners  and  customs.  In  the  lives  of  most  men 
these  traits  are  not  necessary;  they  may  be  adopted  and  cast  aside 
more  than  once  in  an  individual's  career:  they  are  temporary  (3) 
accommodations  due  to  education,  imitation,  tradition;  and,  in  fact, 
are  often  the  disguises  of  human  nature.  Still,  as  society  grows  more 
and  more  complex,  orderly  and  stable,  there  is,  no  doubt,  again  some 
natural  selection  of  those  individuals  who  are  capable  of  undergoing 
the  requisite  accommodations.  Those  that  cannot  endure  the  restraints 
of  civiUzation,  wander  away;  the  extremely  lazy,  improvident,  dis- 
honest, or  aggressive,  in  considerable  numbers,  perish. 

2.    The  Original  Stock  and  the  Conditions  of  Differentiation. 

To  the  original  mentality  of  man  we  can  only  seek  a  clue  in  the 
higher  primates,  and  especially  in  the  extant  anthropoids.  No  doubt, 
during  the  long  millennia  that  have  elapsed  since  the  separation  of  our 
own  stock  from  those  of  other  genera  and  species,  they  also  have  imder- 
gone  some  evolution,  but  probably  much  less  change  than  we  have. 
Unfortunately,  our  knowledge  of  their  habits  and  abilities  is  still 
deplorably  limited.  It  seems  certain,  however,  that  their  intelligence  is 
much  greater  than  that  of  any  other  kind  of  animal.     They  must  have 

*  See  The,  Antiquity  oj  Man,  by  Dr  Arthur  Keith. 
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extensive  knowledge  of  their  habitat,  of  all  the  forest  can  yield  for 
food  or  shelter,  and  of  its  other  denizens  dangerous  or  otherwise.  They 
construct  for  themselves  some  sort  of  sleeping  place,  not  much  inferior 
to  the  Australians'  *  lean-to,'  by  piling  branches  together  in  the  trees. 
Toward  men,  anthropoids  seem  to  be  imaggressive,  and  usually  retreat 
from  them;  but,  when  attacked,  defend  themselves  with  fury.  From 
other  animals  the  male  gorilla  has  nothing  to  fear,  and  he  defends  his 
family  against  leopards ;  the  chimpanzee  is  said  to  fight  leopards  with 
varying  success ;  and,  as  for  the  orang,  Dyak  chiefs  told  Wallace  that 
no  animals  dare  attack  him,  except  crocodiles  and  pythons,  and  that 
he  kills  both  of  them^.  The  food  of  these  apes  is  chiefly  fruit  and  the 
tender  shoots  of  trees  and  bamboos ;  but  they  sometimes  eat  eggs  and 
young  birds ;  and  the  gorilla  is  said  to  eat  small  mammals :  in  confine- 
ment they  all  take  cooked  flesh  freely.  Socially,  they  hardly  get 
beyond  family  life.  Orangs  male  and  female  are  even  seen  alone,  and 
young  ones  together  without  parents;  gorillas  are  seen  in  family 
parties ;  chimpanzees  in  famiUes,  and  occasionally  three  or  four  famiUes 
in  company.  It  is  said  that  gorillas  and  chimpanzees  have  been  seen 
together  in  a  large  band.  I  have  met  with  no  report  of  these  animals 
fighting  amongst  themselves,  except  that  male  gorillas  sometimes  fight 
for  a  wife.  Gorillas  have  also  been  said,  upon  very  slight  evidence,  to 
be  polygamous;  chimpanzees  and  orangs  seem  to  be  monogamous. 
Their  family  life  is  probably,  as  amongst  all  the  other  primates,  affec- 
tionate: the  long  youth  of  their  children  implies  much  parental  care. 
Whilst  the  smaller  anthropoids — siamang  and  gibbon — go  in  troops, 
as  also  do  the  baboons  and  most  monkeys  of  both  hemispheres,  the  less 
sociability  of  the  great  anthropoids  may  be  understood  to  result  (a)  from 
the  limited  supply  of  the  right  sort  of  food  for  them,  even  in  the  tropical 
forest  to  which  they  are  confined — since  animals  of  their  bulk  must 
consume  a  great  deal ;  and  (b)  from  their  having  no  need  of  combining 
for  the  purpose  of  defence. 

From  the  type  thus  outlined  the  mentaUty  of  the  human  race  has 
departed  so  widely  that  some  even  of  those  who  believe  that  our  bodies 
have  been  derived  from  some  Simian  stock  {e.g.  Wallace)  hesitate  to 
admit  that  our  minds  can  have  had  a  similar  history.  But  as  every- 
where else  in  the  animal  kingdom  mind  and  body  constitute  one 
organism,  it  is  reasonable  to  consider  whether  the  differentiation  of  the 
mind  of  man  may  not  be  understood  to  have  taken  place  under  the 

^  Malay  Archipelago,  46-7. 
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same  conditions  as  those  which  determined  the  transformation  of  his 
body.     What  were  ^hese  conditions? 

(a)  In  Main}  (Nov.  1914)  I  collected  a  number  of  facts  and  argu- 
ments pointing  to  the  probability  that  the  chief  cause  of  the  evolution 
of  the  human  family  was  the  adoption  by  some  anthropoid  (or  allied 
form)  of  the  Ufe  of  the  hunter  in  order  to  obtain  animal  food.  That 
the  change  from  a  frugivorous  to  a  carnivorous  diet  may  itself  have 
had  some  effect  upon  our  temperament  and  activity  is  possible;  but 
I  lay  no  stress  upon  that.  Most  monkeys  are  almost  exclusively 
frugivorous ;  the  only  primate,  except  man,  that  depends  a  good  deal 
upon  animal  food  is,  I  believe,  the  crab-eating  Macaque  {Macacus 
cynomolgus),  of  the  Burmese  littoral;  yet  monkeys  are  the  most  alert 
and  active  of  animals ;  and  some  of  the  most  warUke  races  of  men  are 
practically  vegetarian.  A  carnivorous  diet  alone  would  not  explain 
any  changes  in  the  shape  and  proportions  of  our  tnmk  and  limbs,  nor 
the  upright  gait,  nor  the  gregarious  habit,  nor  the  development  of  the 
brain,  nor  the  invention  of  weapons,  nor  the  use  of  fire,  nor  any  of 
the  mental  and  emotional  characteristics  that  distinguish  man  from 
the  other  primates ;  but  all  these  things  readily  follow  from  our  remote 
ancestor's  adoption  of  the  Ufe  of  the  hunter^.  (For  the  physical  changes 
I  must  refer  to  the  article  in  Man.) 

^  A  Bommaiy  of  this  article  appears  in  the  Report  of  the  British  Association,  1913. 
Lest  it  should  bo  supposed  that  recent*  deplorable  events  suggested  the  present  paper, 
I  must  point  out  that  all  its  fundamental  ideas  may  be  found  in  the  article  in  Man,  which 
was  read  at  Birmingham  in  September,  1913. 

*  My  friend  Mr  Thomas  Whittaker  has  sent  me  the  following  extract  from  Comte*s 
Politigue  Positive,  i.  604-5;  "L*obligation  de  se  nourrir  d'une  proie  qu'il  faut 
atteindre  et  vaincre,  perfcctionne  h  la  fois  tons  les  attribnts  animaux,  tant  int^rieurs 
qu*ext^rieur8.  Son  influence  en  vers  les  sens  et  les  muscles  est  trop  evidente  pour  exiger 
ici  aucun  examen.  Par  sa  reaction  habituelle  sur  les  plus  hautes  fonctions  du  cerveau,  elle 
d^veloppe  ^galement  Tintelligenco  et  Tactivit^,  dont  le  premier  essor  lui  est  toujours  dCi, 
m&me  chez  notre  esp^e.  A  tons  ces  titres,  cette  necessity  modifie  aussi  les  races  qui  en 
sont  victimes,  d*apr&s  les  efforts  moins  ^nergiques,  mais  plus  continus,  qu'elle  y  provoque 
pour  leur  defense.  Dans  les  deux  cas,  et  surtout  quant  h  Tattaque,  elle  determine  m^me 
les  pr^mi^res  habitudes  de  cooperation  active,  au  moins  temporaire.  Bom^  h  la  simple 
famiUe  chez  les  esp^oes  insociables,  ces  lignes  peuvent  ailleuis  embrasser  quelquelois 
de  nombreuses  troupes.  Ainsi  commencent,  parmi  les  animaux,  des  impulsions  et  des 
aptitudes  qui  ne  pouvaient  se  d^velopper  que  d'apr^  la  continuity  propre  h,  la  race  la 
plus  sociable  et  la  plus  intelligente.  Enfin,  la  condition  camassi^re  doit  aussi  6tre  appreci^e 
dans  sa  reaction  organique.  Une  plus  forte  excitation,  une  digestion  moins  laborieuse  et 
plus  rapide,  une  assimilation  plus  complete  produisant  un  sang  plus  stimulant:  telles  sont 
ses  propri^tds  physiologiques.  Toutes  concourent  k  d^velopper  les  fonctions  sup^eures, 
soit  en  augmentant  F^nei^e  de  leurs  organes,  soit  en  procurant  plus  de  temps  pour  leur 
exercice." 
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Sociologists,  surveying  extant  peoples,  have  usually  distinguished 
fpur  stages  of  culture,  the  hunting,  pastoral,  agricultural  and  manu- 
facturing; and  some  have  indicated  what  they  suppose  to  have  been 
a  still  earlier  stage,  the  'collecting,'  such  as  may  be  seen,  e.gr.,  amongst 
the  Fuegians.  But  the  collecting  state  is  plainly  degenerate,  the 
resource  of  tribes  fallen  into  distress;  it  cannot  have  been  the  first 
stage,  because  it  implies  no  conditions  that  tend  in  any  way  to  develop 
body  or  mind  or  society.  That  hunting  came  first  is  a  true  intuition : 
and,  to  understand  the  development  of  human  nature,  we  need  only 
refer  the  himting  life  back  to  the  very  origin  of  the  human  stock. 

(6)  The  great  anthropoids  are  all  confined  to  the  equatorial  forests ; 
and  it  is  obvious  that,  with  their  diet,  it  is  impossible  to  pass  out  of 
tropical  or  (at  furthest)  sub-tropical  regions.  But  the  adoption  of  a 
flesh  diet  enabled  the  human  stock  to  extend  the  range  of  its  hunting 
(allowing  for  gradual  adaptation  to  climate  or  accommodation  by 
clothing)  to  any  country  that  suppUed  the  requisite  prey ;  and,  accord- 
ingly, in  course  of  time,  it  wandered  to  every  part  of  the  world.  The 
settling  of  various  ofE-shoots  of  the  original  stock  in  certain  "regions 
long  enough  for  them  to  undergo  adaptation  to  local  conditions  is  the 
simplest  explanation  of  existing  races :  the  Negro  adapted  to  equatorial 
Africa,  the  MongoUan^  to  Central  Asia ;  the  Mediterranean  race  to  the 
neighbourhood  of  the  sea  after  which  it  is  named.  As  for  the  Nordic 
sub-race  with  its  fair  hair  and  pale  skin,  it  has  the  character  of  an 
Arctic  Ijeast  of  prey,  Uke  the  Polar  bear:  the  snow-leopard  of  the 
Himalayas  is  found  at  an  imperfect  stage  of  siich  adaptation.  Some 
geologists  and  zoologists  now  believe  that,  during  the  Glacial  Period, 
the  climate  of  North  Europe  was  not  such  as  necessarily  to  destroy  the 
local  fauna  and  flora;  and,  in  that  case,  our  own  ancestors  may* for 
ages  have  maintained  themselves  there :  or  if  that  was  impossible  (as 
the  scarcity  of  palaeolithic  remains  in  Scandinavia  seems  to  indicate), 
they  may  have  roamed  for  ages  along  the  borders  of  glaciation,  perhaps 
as  far  as  the  Pacific  shore.  That  the  race  was  formerly  fairer  than  it  is 
now  is  indicated  by  the  whiteness  of  their  children's  hair :  the  trait  has 
outUved  its  utiUty.  Other  races  seem  to  be  derivative  from  these  three, 
as  Amerinds  chiefly  from  the  Asiatic  race ;  or  else  to  be  mixed  breeds 
— the  commonest  case  of  all ;  or,  possibly,  to  represent  still  older  stocks 
— AustraUans  and  Pygmies,  for  example. 

(c)  Whilst  none  of  the  great  anthropoids  has  advanced  socially 
beyond  family  life,  man  is  everywhere  (with  few  and  doubtful  exceptions) 
^  Using  '  Mongolian  *  in  a  generalised  sense  for  the  Asiatic  stock. 
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gregarious — living  at  the  lowest  grade  in  tribes  or  bands  of  about 
fifty;  and  the  gregarious  life  is  one  of  the  most  important  conditions 
of  his  pecuUar  development.  Possibly,  he  may  originally  have  been 
more  gregarious  than  any  extant  anthropoid,  in  spite  of  his  not  needing 
society  for  defence,  and  of  its  seeming  to  be  for  a  frugivorous  animal 
inconvenient  in  relation  to  nutrition.  Moreover,  if  the  great  anthro- 
poids and  our  own  ancestors  were  descended  from  some  lower  monkey 
stock,  such  as  always  goes  in  a  troop,  the  gregarious  instinct  may  have 
remained  with  them  as  a  latent  character.  Still,  it  is  my  conjecture 
that  man  became  gregarious,  or  recovered  the  social  habit,  because  of 
the  utility  of  co-operative  hunting;  so  that  he  became  at  first  a  sort 
of  wolf-ape.  This  will  be  discussed  in  the  next  section.  I  observe 
here,  however,  that  the  hypothesis  helps  us  to  understand  why  man 
is  still  imperfectly  sociable;  the  purpose  of  the  hunting-pack,  each 
wolf-ape  seeking  prey,  was  unfavourable  to  social  Ufe  in  other  relations. 
Current  speculations  about  fashion,  imitation,  tradition,  crowd-psy- 
chology, seem  to  me  in  danger  of  exaggeration,  and  to  overlook  the 
patent  facts  of  individuaUsm,  as  shown  by  the  hypocrite,  the  criminal, 
the  vagrant,  the  contra-suggestible,  the  hermit,  the  sceptic,  and  others. 
Some  people — without  being  in  any  way  morbid — find  that  a  good  deal 
of  solitude  is  necessary  to  the  complete  life. 

(d)  The  later  stages  of  human  development  have  been  considerably 
modified  by  certain  imaginary  conditions  pecuUar  to  man;  for  he — 
we  know  not  at  what  date — invented  them.  These  may  be.summed 
up  under  the  names  of  magic  and  animism. 

The  chief  conditions,  then,  to  which  man  has  been  adapted,  and 
thereby  differentiated  in  body  and  mind  from  the  anthropoid  stock, 
I  take  to  be  four :  the  hunting  life ;  geographical  circumstances ;  social 
life ;  and  his  own  imaginations. 

3.    Primal  Society. 

In  looking  for  the  probable  form  of  the  earliest  human  or  (rather) 
prehuman  society,  one  naturally  makes  a  survey  of  other  mammaUan 
societies;  and  the  task  is  soon  accomplished.  It  is  surprising  how  few 
and  simple  the  types  of  them  are,  in  contrast  with  the  elaborate  polities 
of  some  hymenoptera  and  termites :  these  have  much  greater  superficial 
resemblance  to  modern  human  societies ;  but,  in  fact,  they  are  families 
rather  than  societies ;  their  individuals  are  determined  in  function  not 
by  choice  but  wholly  by  structure;  and  in  every  way  they  are  too 
remote  from  us  for  any  useful  comparison.     As  for  mammalian  societies, 
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even  using  the  term  to  include  families^  they  may  be  classified  under 
four  or  five  types: 

(1)  Families:  (a)  Monogamous:  of  which  the  best  example  seems 
to  be  the  chimpanzee.  Many  of  the  cats  are  beUeved  to  pair  mono- 
gamously;  but  it  is  doubtful  whether,  or  in  what  measure,  the  male 
takes  part  in  the  rearing  of  the  whelps. 

(6)  Polygamous :  characteristic  of  many  species  of  deer ; — after  the 
breeding  season,  the  stags  often  wander  away  by  themselves. 

(2)  Associations  of  famiUes  without  apparent  structure  or  organiza- 
tion, such  as  those  of  the  vizchaca  and  the  beaver.  They  have  no 
leaders,  and  make  no  attempt  at  mutual  defence;  but  their  inco- 
ordinated  activities,  in  making  their  burrows,  dams,  etc.,  have  results 
which,  especially  in  the  case  of  the  beavers,  look  as  if  the  animals  had 
worked  upon  a  common,  premeditated  plan,  Gregariousness  exists 
widely  in  the  animal  kingdom  without  any  utility  in  attack  or  defence, 
but  merely  for  convenience  of  breeding,  or  for  the  advantage  of  signalling 
the  approach  of  danger,  from  any  direction,  to  the  whole  flock. 

(3)  Troops  or  herds,  comprising  several  families.  This  type  is 
common  amongst  monkeys.  Generally  the  famiUes  are  monogamous, 
and  both  parents  care  for  the  offspring ;  they  have  leaders,  and  combine 
in  mutual  defence.  This  is  especially  effective  with  the  baboons — 
who,  however,  are  polygamous.  A  very  similar  type  is  characteristic 
of  cattle;  who  also  have  leaders  as  the  result  of  battle  between  the 
bulls,  each  trying  to  control  and  keep  together  as  many  cows  as  he 
can;   and  they  often  combine  their  forces  against  beasts  of  prey. 

(4)  Hunting  packs — most  noticeable  with  wolves  and  wild  dogs: 
they  have  leaders,  and  probably  an  order  of  precedence  determined 
by  battle.  In  the  breeding  season  (February  to  August)  a  pack  of 
wolves  breaks  up  into  pairs;  but  whether  their  pairing  is  for  life  or 
merely  seasonal  is  disputed ;  and  it  is  also  doubtful  whether  the  male 
takes  any  share  in  caring  for  the  puppies;  such  habits  may  vary  in 
different  locaUties.  The  nimibers  of  the  pack  depend  on  circumstances, 
and  are  much  smaller  in  Canada  than  in  Russia. 

Was  our  own  primitive  society,  then,  Uke  any  of  these?  Since 
direct  evidence  cannot  be  obtained,  we  must  be  guided  in  forming  our 
hypothesis  by  two  considerations:  (a)  what  type  of  society  gives  the 
best  explanation  of  human  nature  as  we  now  find  it?  and  (6)  for  which 
type  can  we  give  the  best  reason  why  it  should  have  been  adopted? 
So  I  point  out  (a)  that  man,  in  character,  is  more  Uke  a  wolf  or  dog 
than  he  is  like  any  other  animal;    and  (6)  that  for  the  forming  of  a 
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pack  there  is  a  clear  motive  in  the  need  of  animal  food,  which  might 
be  best  obtained  by  co-operative  hunting. 

It  must  be  admitted  that  Darwin,  discussing  sexual  selection  in 
man,  suggests  a  different  hypothesis.  He  says :  "  Looking  far  enough 
back  in  the  stream  of  time,  and  judging  from  the  social  habits  of  man 
as  he  now  exists,  the  most  probable  view  is  that  he  aboriginally  Uved 
in  small  commimities,  each  with  a  single  wife,  or  if  powerful  with  several, 
whom  he  jealously  guarded  against  all  other  men.  Or  he  may  not 
have  been  a  social  animal,  and  yet  have  lived  with  several  wives,  Uke 
the  gorilla;  for  all  the  natives  'agree  that  but  one  adult  male  is  seen 
in  a  band;  when  the  young  male  grows  up,  a  contest  takes  place  for 
mastery,  and  the  strongest,  by  kilUng  and  driving  out  the  others, 
estabUshes  himself  as  the  head  of  the  community.'  The  younger  males, 
being  thus  expelled  and  wandering  about,  would,  when  at  last  successful 
in  finding  a  partner,  prevent  too  close  interbreeding  within  the  Umits 
of  the  same  family^."  The  information  concerning  the  polygamy  of 
the  gorilla,  quoted  here  from  Dr  Savage,  who  wrote  in  1845,  has  not 
since  (I  believe)  been  confirmed. 

Naturally,  the  above  passage  has  attracted  the  attention  of  anthropo- 
logists ;  and  I  am  sorry  to  expose  myself  to  the  charge  of  immodesty 
in  venturing  to  put  forward  a  different  view.  Atkinson  in  his  essay 
on  Primal  Law,  edited  with  qualified  approval  by  Andrew  Lang,  starts 
from  Darwin's  hypothesis,  and  merely  modifies  it  by  urging  that  the 
young  males,  when  driven  off  by  their  father,  did  not  wander  away, 
but  kept  near  the  family,  always  on  the  watch  to  murder  their  father. 
This  amendment  he  makes,  because  he  had  observed  the  same  habits 
in  cattle  and  horses.  Then,  through  a  row  of  hypotheses  with  little 
evidence  or  rational  connection,  he  arrives  at  an  explanation  of  certain 
savage  laws  of  avoidance,  exogamy,  etc.  More  recently.  Professor 
Freud  has  produced  a  most  ingenious  and  entertaining  essay  on  Totem 
und  Tabu,  in  which  he  builds  upon  the  same  foundations.  You  easily 
see  how  the  'Oedipus  complex'  emerges  from  such  a  primitive  state 
of  things,  but  will  hardly,  without  reading  the  work,  imagine  the 
wealth  of  speculation  it  contains  or  its  Uterary  attraction.  Atkinson 
probably  reUed  upon  the  supposed  parallel  case  of  wild  cattle  and 
horses,  because  those  animals  resemble  the  apes  in  being  vegetarian: 
though  the  diets  are,  in  fact,  very  different.  But  even  if  such  a  com- 
parison indicates  a  possible  social  state  of  our  original  ape-Uke  stock, 
what  is  there  in  such  a  state  that  can  be  supposed  to  have  introduced 

^  Descent  of  Man,  c.  20. 
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the  changes  that  made  our  forebears  no  longer  ape-Uke?  Supposing 
those  changes  to  have  abready  taken  place,  what  evidence  is  there  that 
the  same  social  state  endured?  None:  for  it  was  assumed  to  have 
been  the  social  state  of  our  forebears  on  the  groimd  of  their  resemblance 
in  diet  and  family  economy  to  the  gorilla. 

Returning,  then,  to  the  hy^thesis  as  to  the  chief  cause  of  human 
differentiation*  namely,  that  a  certain  primate,  more  nearly  allied  to 
the  anthropoids  than  to  any  other,  became  carnivorous  and  adopted 
the  Ufe  of  a  himter,  there  are  two  ways  in  which  this  may  have  happened : 
either  by  such  a  variation  on  the  part  of  our  ancestor  that  he  felt  a 
stronger  appetite  for  animal  food  than  the  gorilla  does — strong  enough 
to  make  him  hunt  for  prey ;  or  by  such  a  change  of  climate  in  the  region 
he  inhabited — ^say  from  sub-tropical  to  temperate — as  to  make  his 
former  diet  scarce,  especially  in  winter,  so  that  he  became  a  himter  to 
avoid  starvation.  Everyone  admits  that  he  became  a  hunter  at  some 
time:  why  not  at  the  earUest?  Nothing  less  than  some  great  change 
of  life,  concentrating  all  his  powers  and  straining  every  faculty,  can 
possibly  account  for  the  enormous  differentiation  of  man.  The  adoption 
of  the  hunting  Ufe  is  such  a  change;  and  the  further  back  we  put  it, 
the  better  it  explains  the  other  changes  that  have  occurred  in  our 
physical  and  mental  nature. 

From  the  outset,  again,  our  ancestor  may  have  attacked  big  game, 
probably  Ungulates — ^to  whom  he  owed  much ;  for  not  only  did  they 
provide  prey,  but  by  clearing  the  forest  over  wide  areas  compelled  him  to 
run  in  pursuit  remote  from  his  native  trees,  thus  giving  great  selective 
advantage  to  every  variation  of  legs  and  feet  adapted  to  nmning: 
though  at  the  very  first  there  may  have  been  Uttle  need  to  nm,  as  he 
was  not  yet  an  object  of  terror;  "we  must  remember  that  if  man 
was  unskilful,  animals  were  unsuspicious^.'*  By  attacking  big  game 
advantage  was  given  to  those  individuals  and  families  who  co-operated 
in  hunting:  thus  forming  the  primal  society  of  the  himian  stock;  a 
society  entirely  different  from  that  of  any  of  the  primates,  or  of  cattle, 
and  most  like  that  of  the  dogs  and  wolves — a  hunting  pack*. 

*  Avebury,  Prehistoric  Times,  7th  ed.,  680. 

*  Upon  thiB  point,  the  size  of  the  game  first  attacked,  I  have  changed  my  mind  since 
writing  the  article  in  Man.  I  then  supposed  onr  ancestor  to  have  begun  with  small 
animals,  learned  to  make  weapons  and  snares  in  dealing  with  them,  and  then  used  such 
implements  against  larger  prey.  But  it  must  have  been  long  after  the  beginning  of  the 
hunting  life  that  he  first  made  any  but  the  crudest  weapons.  Why  should  he  not,  at 
the  first,  have  fallen  to  with  hands  and  teeth,  combining  with  others  in  a  hungry,  savage 
onset?  Later  the  crudest  weapons — sticks  and  stones — when  resorted  to,  were  good 
against  any  antagonist. 
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As  in  the  course  of  generations  the  hunting  pack  developed,  no 
doubt,  it  had  recognised  leaders,  the  most  powerful  males,  one  perhaps 
preeminent.  But  it  was  not  subject  to  one  old  male  who  claimed  all 
the  females;  for  the  more  adult  males  it  comprised,  the  stronger  it 
was ;  and,  for  the  same  reason,  pairing,  as  among  wolves,  was  the  most 
efficient  form  of  sexual  relationship.  But,  in  my  judgment,  it  is  alto- 
gether vain  to  try  to  deduce  from  this  form  of  society,  which  may  have 
existed  2,000,000  years  ago,  any  of  the  known  customs  of  savages 
concerning  marriage,  such  as  avoidance,  totemism,  exogamy;  which 
would  be  of  comparatively  recent  date  if  we  put  back  their  origin 
300,000  years.  Many  such  rules  can  only  have  arisen  when  there  was 
already  a  tradition  and  a  language  capable  of  expressing  relationships. 

4.    Psychology  of  the  Hunting  Pack. 

Possibly,  as  I  have  said,  our  ape-Uke  ancestor  was  more  sociable 
than  any  of  the  anthropoids;  but  sociability  in  ape-life  would  in  no 
way  account  for  our  present  character  as  men :  nothing  accounts  for 
it,  except  the  early  formation  of  the  hunting  pack.  Since,  however, 
we  can  know  nothing  of  that  institution  directly,  we  must  try  to  learn 
something  about  it  from  the  parallel  case  of  dogs  and  wolves.  Galton 
remarks  how  readily  the  proceedings  of  man  and  dog  "are  intelhgible 
to  one  another.  Every  whine  or  bark  of  the  dog,  each  of  his  fawning, 
savage,  or  timorous  movements  is  the  exact  counterpart  of  what  would 
have  been  the  man's  behaviour,  had  he  felt  similar  emotions.  As  the 
man  imderstands  the  thoughts  of  the  dog,  so  the  dog  understands  the 
thoughts  of  the  man,  by  attending  to  his  natural  voice,  his  countenance, 
and  his  actions^."  No  more,  if  as  much,  could  be  said  of  the  terms 
upon  which  we  stand  with  a  tame  chimpanzee,  in  spite  of  greater 
physical  and  facial  resemblance  and  nearer  kinship.  What  can  connect 
us  so  closely  in  mind  with  an  animal  so  remote  from  us  in  lineage  and 
anatomy  as  the  dog  is  ?  Adaptation  to  the  same  social  conditions,  the 
life  of  the  hunting  pack. 

(1)  The  master-interest  of  every  member  of  the  pack  lies  in  the 
chase,  because  success  in  it  is  necessary  to  life.  To  show  how  this 
passion  actuates  ourselves,  I  quote  Mr  F.  C.  Selous;  who,  during  an 
expedition  in  Canada,  roused  a  caribou  stag  within  twenty  yards,  saw 
**  the  dreadful  terror  "  in  his  eyes,  and  shot  him.  "Did  I  feel  sorry  for 
what  I  had  done,  it  may  be  asked.  Well !  no,  I  did  not.  Ten  thousand 
years  of  superficial  and  unsatisfying  civilization  have  not  altered  the 

*  Inquiries  into  Human  Faculty,  262. 
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fundamental  nature  of  man,  and  the  successful  hunter  of  to-day  becomes 
a  primeval  savage,  remorseless,  triumphant,  full  of  a  wild,  exultant 
joy,  which  none  but  those  who  have  lived  in  the  wilderness,  and  depended 
on  their  success  as  hunters  for  their  daily  food,  can  ever  know  or  compre- 
hend^." To  the  hunter  my  paradox  must  seem  a  truism.  Again,  since 
the  interest  of  the  chase  culminates  in  the  kill — for  this  is  the  condition 
of  making  a  meal — to  kill  becomes,  in  some  predatory  animals,  a  passion 
that  is  often  gratified  without  regard  to  their  needs.  Wolves  often  slay 
many  more  sheep  than  they  devour :  a  sheep-dog  that  undergoes  reversion 
kills  by  night  the  sheep  on  neighbouring  farms  without  any  call  of  hunger ; 
and,  says  Mr  Thompson  Seton,  "  the  mania  for  killing  that  is  seen  in 
so  many  white  men,  is  evidently  a  relic  of  savagery;  for  all  these 
Indians  and  half-breeds  are  full  of  it*."  They  fired  at  everything  they 
saw.  The  manners  of  my  own  pack — now  long  dispersed — were  very 
similar  to  the  Indians' ;  and  the  sport  of  pigeon-  or  of  pheasant-shooting 
has  been  reduced  to  its  last  element — skilful  slaying. 

(2)  The  gregariousness  of  the  pack  is  variable ;  probably,  amongst 
wolves,  it  was  much  greater  anciently  than  it  is  to-day.  There  are 
conflicting  statements  about  the  gregariousness  of  wolves  that  have 
been  studied  in  different  countries.  Couteulx  de  Canteleu  says :  "  The 
wolf  is  an  enemy  of  all  society ;  when  they  assemble  it  is  not  a  pacific 
society,  but  a  band  of  brigands*."  Thompson  Seton  says:  "Wolves 
are  the  most  sociable  of  beasts  of  prey;  they  arrange  to  render  one 
another  assistance.  A  pack  seems  to  be  an  association  of  personal 
acquaintances,  and  would  resent  the  presence  of  a  total  stranger*." 
Gregariousness  of  wolves  must  be  reduced  by  failure  of  game-supply 
(as  by  the  destruction  of  bison  in  N.  America),  and  still  more  by  the 
encroachments  of  civilization  (as  in  France).  The  primitive  human 
pack,  probably,  was  more  constantly  gregarious  than  wolves  are: 
(a)  because  its  individuals,  having  no  instinctive  or  traditionary  know- 
ledge of  hunting,  were  more  dependent  on  co-operation ;  and  (6)  because 
the  long  youth  of  children  made  it  necessary  for  parents  to  associate 
with  the  pack  during  their  nurture — else  no  pack  could  have  existed ; 
for  whilst  wolves  are  nearly  full-grown  at  eighteen  months,  apes  are 
not  until  they  are  eight  or  nine  years  old.  At  a  later  period,  after  the 
invention  of  effective  weapons,  an  individual  became,  for  many  kinds 

1  Hunting  Trips  in  North  America,  349. 

*  The  Arctic  Prairies,  20. 

*  La  Chase  du  Loup,  21. 

*  Life  Histories  of  Northern  Animals,  756. 
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of  game,  less  dependent  on  co-operation ;  but  by  that  time,  the  hunting 
grounds  of  a  pack  were  circumscribed  by  those  of  other  hostile  packs ; 
so  that  no  one  dared  go  far  alone. 

(3)  With  gregariousness  went,  of  course,  (a)  perceptive  sympathy — 
every  animal  read  instantly  in  the  behaviour  of  others  their  feeUngs  and 
impulses;  (6)  contagious  sympathy — the  impulses  of  any  animal, 
expressed^  its  behaviour,  spread  rapidly  to  all  the  rest;  and  (c) 
effective  sympathy,  so  far  (at  least)  as  that  all  united  to  defend  any 
associate  against  aggression  from  outside  the  pack. 

(4)  The  pack  has  a  disposition  to  aggression  upon  every  sort  of 
animal  outside  the  pack,  either  as  prey  or  as  a  competitor  for  prey: 
limited  no  doubt  by  what  we  should  call  considerations  of  prudence  or 
utility ;  which  must  vary  with  the  size  of  the  pack,  the  prowess  of  its 
individuals,  the  possession  of  weapons,  etc.  After  the  invention  of 
weapons,  many  savage  tribes  can  kill  every  sort  of  animal  in  their 
habitat,  as  the  palaeolithic  Europeans  did  many  thousands  of  years 
ago.  From  the  outset  the  human  pack  must  have  come  into  competition 
with  the  true  carnivores,  must  have  defended  itself  against  them,  and 
discovered  that  attack  was  the  safest  defence.  Mr  G.  P.  Sanderson 
writes:  "It  is  universally  believed  by  the  natives  (of  South  India) 
that  the  tiger  is  occasionally  killed  by  packs  of  wild  dogs.... From  what 
I  have  seen  of  their  style  of  hunting,  and  of  their  power  of  tearing  and 
lacerating,  I  think  there  can  be  no  doubt  of  their  abiUty  to  kill  a  tiger.... 
Causes  of  hostility  may  occasionally  arise  between  the  tiger  and  wild 
dogs  through  attempted  interference  with  each  other's  prey^." 

(5)  A  himting  pack,  probably,  always  claims  a  certain  territory. 
This  is  the  first  ground  of  the  sense  of  property,  so  strongly  shown  by 
domestic  dogs :  the  territorial  claims  of  the  half- wild  dogs  of  Constanti- 
nople are  well  known.  To  nourish  a  pack  the  hunting  grounds  must 
be  extensive.  Mr  Thompson  Seton  says  that  in  Canada  the  wolf  has 
a  permanent  home-district  and  a  range  of  about  fifty  miles^.  Many 
generations  must  have  elapsed  before  the  deviation  of  our  forebears 
from  anthropoid  habits  resulted  in  the  formation  of  so  many  packs  as 
to  necessitate  the  practical  delimitation  of  himting  grounds.  Then  the 
aggressiveness  of  the  pack  turned  upon  strangers  of  its  own  species; 
the  first  wars  arose,  and  perhaps  cannibaUsm  on  the  part  of  the  victors. 
It  is  certain  that,  in  N.  America,  wolves  kill  and  eat  foxes,  dogs,  coyotes ; 

*  Wild  Beasts  of  India,  275,  6.    Cf .  Caaserly,  Life  in  an  Indian  Outpost,  94-6.     Brehm 
says,  in  Tkierleben,  that  in  Russia  wolves  attack  and  kill  the  bear. 
«  Life  Hist,  of  N.  Animals,  754. 
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and  it  is  generally  believed  that  wolves  will  eat  a  disabled  companion ; 
though,  according  to  Mr  W.  H.  Hudson,  a  wolf  will  only  eat  another 
when  it  has  killed  that  other,  and  then  only  as  the  carrying  out  of  the 
instinct  to  eat  whatever  it  has  killed^. 

(6)  A  pack  must  have  a  leader,  and  must  devotedly  follow  him  as 
long  as  he  is  manifestly  the  best  of  the  pack;  and  every  individual 
must  be  subservient  to  the  pack,  as  long  as  it  works  together. 

(7)  The  members  of  the  pack  must  be  full  of  emulation ;  in  order 
that,  when  the  present  leader  fails,  others  may  be  ready  to  take  his 
place. 

(8)  For  the  internal  cohesion  of  the  pack,  there  must  be  the  equi- 
valent of  a  recognised  table  of  precedence  amongst  its  members ;  and 
this  is  reconciled  with  the  spirit  of  emulation,  by  fighting  until  each 
knows  his  place,  followed  by  complete  submission  on  the  part  of  the 
inferior.  Mr  Th.  Rooseveldt  says  of  a  pack  of  dogs  employed  in  bear- 
himting,  "at  feeding- time  each  took  whatever  his  strength  permitted, 
and  each  paid  abject  deference  to  whichever  animal  was  his  known 
superior  in  prowess^."  Mr  W.  H.  Hudson  writes  of  dogs  on  cattle- 
breeding  establishments  on  the  pampas,  that  he  presumes  "they  are 
very  much  like  feral  dogs  and  wolves  in  their  habits.  Their  quarrels 
are  incessant ;  but  when  a  fight  begins  the  head  of  the  pack,  as  a  rule, 
rushes  to  the  spot,"  and  tries  to  part  the  combatants — not  always 
successfully.  "  But  from  the  foremost  in  strength  and  power  down  to 
the  weakest  there  is  a  gradation  of  authority ;  each  one  knows  just  how 
far  he  can  go,  which  companion  he  can  bully  when  in  a  bad  temper  or 
wishes  to  assert  himself,  and  to  which  he  must  humbly  yield  in  his 
turn'."  The  situation  reminds  one  of  a  houseful  of  schoolboys,  and 
of  how  ontogeny  repeats  phylogeny.  Where  political  control  is  very 
feeble,  as  in  mining  camps  or  backwoods  settlements,  civilised  men 
revert  to  the  same  conditions.  Fifty  years  ago,  "  all  along  the  frontier 
between  Canada  and  the  United  States,  everyone  knew  Whom  he  could 
lick,  and  who  could  lick  him*." 

(9)  A  pack  of  wolves  relies  not  merely  upon  running  down  its 
prey,  but  re^rts  to  various  stratagems  to  secure  it :  as  by  surroimding 
it;  heading  it  off  from  cover;  driving  it  over  a  precipice;  arranging 
relays  of  pursuers,  who  take  up  the  chase  when  the  first  begin  to  flag; 
setting  some  to  lie  in  ambush  while  the  rest  drive  the  prey  in  their 

1  Nat,  in  La  Plata,  346. 

•  Outdoor  Pastimes  of  an  American  Hunter,  70. 

•  Op.  cit,  336-7.  *  Hiram  S.  Bfaxim,  My  Life,  67. 
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direction.  Such  devices  imply  intelligent  co-operation,  some  means  of 
communicating  ideas,  patience  and  self-control  in  the  interests  of  the 
pack.  Failure  to  co-operate  effectually  is  said  to  be  punished  with 
death.  Primitive  man,  beginning  with  more  brains  than  a  wolf,  may 
be  supposed  soon  to  have  learnt  such  arts  and  to  have  improved  upon 
them. 

(10)  When  prey  has  been  killed  by  a  pack  of  wolves,  there  follows 
a  greedy  struggle  over  the  carcase,  each  trying  to  get  as  big  a  meal  as 
possible.  Mr  Th.  Rooseveldt  writes  of  dogs  used  in  hunting  the  cougar 
(pimia) :  "  The  relations  of  the  pack  amongst  themselves  (when  feeding) 
were  those  of  wild  beast  selfishness.... They  would  all  imite  in  the 
chase  and  the  fierce  struggle  which  usually  closed  it.  But  the  instant 
the  quarry  was  killed,  each  dog  resumed  his  normal  attitude  of  greedy 
anger  or  greedy  fear  toward  the  others^."  As  this  was  a  scratch 
pack  of  hoimds,  however,  we  cannot  perhaps  infer  that  a  naturally 
formed  pack  of  wolves  is  equally  discordant,  or  that  the  human  pack 
was  ever  normally  Uke  that.  Galton,  indeed,  says:  "Many  savages 
are  so  unamiable  and  morose  as  to  have  hardly  any  object  in  associating 
together,  besides  that  of  mutual  support*."  But  this  is  not  true  of 
all  savages;  and,  at  any  rate,  the  steadier  food-supply  obtained  by 
our  race  since  the  adoption  of  pastoral  or  agricultural  economy,  with 
other  circimistances,  has  greatly  modified  the  greedy  and  morose 
attitude  in  many  men  and  disgmsed  it  in  others ;  though  it  reappears 
under  conditions  of  extreme  social  dislocation.  In  the  original  pack 
it  may  have  subserved  the  important  utihty  of  eliminating  the  weak, 
and  of  raising  the  average  strength  and  ferocity.  But  some  custom  must 
have  been  estabUshed  for  feeding  the  women  and  children.  No  doubt 
when  fruits  were  obtainable,  the  women  and  children  largely  subsisted 
upon  them.  But  the  strong  instinct  of  parental  care  in  primates,  the 
long  youth  of  children,  and  the  greater  relative  inferiority  of  females  to 
males  (common  to  anthropoids  and  savages)  than  is  found  amongst 
dogs  and  wolves,  must  have  made  the  human  pack  from  the  first  differ 
in  many  ways  from  a  pack  of  wolves. 

So  much,  then,  as  to  the  traits  of  character  estabUshed  in  primitive 
man  by  his  having  resorted  to  co-operative  himting:  they  plainly 
persist  in  ourselves. 

On  our  intelligence  life  in  the  himting  pack  had  just  as  revolutionary 
an  influence.  The  whole  art  of  himting  had  to  be  learned  from  its 
rudiments  by  this  enterprising  family.  With  them  there  was  no  inherited 
»  Op.  cit,  6-7.  «  Op.  cU,  78. 
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instinct  or  disposition,  and  no  tradition  or  instruction,  as  there  is  with 
the  true  carnivores:  they  depended  solely  on  observation,  memory,  ' 
inference.  With  poor  olfactory  sense  (as  usual  in  apes)  prey  must  be 
followed,  inconvenient  enemies  outwitted,  by  acquiring  a  knowledge  of 
their  footprints  and  other  visible  signs  of  neighbourhood,  and  by  dis- 
crimination of  all  the  noises  they  make.  The  habits  and  manners  of 
prey  and  of  enemies,  their  favourite  lairs,  feeding  grounds  and  watering 
places,  their  paths  through  forest,  marsh,  thicket  and  high  grass,  must 
all  be  learnt:  so  must  their  speedy  endurance,  means  and  methods  of 
attack  and  defence.  The  whole  country  within  the  range  of  the  pack 
must  be  known,  its  resources  and  its  difficulties;  and  whenever  new 
territory  was  entered,  new  lessons  in  all  these  matters  had  to  be  learned. 
This  must  have  entailed  a  rapid  natural  selection  of  brains.  Only  a 
rapidly  developing,  plastic  brain  could  have  been  capable  of  the  requisite 
accommodation  of  behaviour  in  such  conditions:  a  mechanism  was 
required  by  which  more  and  more  new  lines  of  specialised  reaction 
were  related  to  numerous  newly  observed  and  discriminated  facts. 

The  very  crudest  weapons  may  be  handled  with  variable  dexterity ; 
the  best  handling  must  be  discovered  and  practised;  and  this  had  a 
high  selective  value  for  the  hands  as  well  as  for  the  brain.  Probably 
crude  weapons  were  very  early  used ;  for  some  monkeys  (and  baboons 
generally)  throw  sticks  or  stones,  or  roll  stones  down  upon  an  enemy. 
In  Borneo,  Wallace  came  upon  a  female  orang  who,  "as  soon  as  she  saw 
us,  began  breaking  off  branches  and  the  great  spiny  fruits  [of  the  durian] 
with  every  appearance  of  rage,  causing  such  a  shower  of  missiles  as 
effectually  kept  us  from  approaching  too  near  the  tree.  This  habit  of 
throwing  down  branches  has  been  doubted ;  but  I  have,  as  here  narrated, 
observed  it  myself  on  three  separate  occasions^."  The  importance  of 
the  observation  consists  in  its  proving  the  existence  in  an  anthropoid 
of  the  impulse  to  use  missiles  under  the  occasional  stress  of  anger ;  so 
that  it  miglit  be  expected  rapidly  to  develop  under  the  constant  pressure 
of  hunger.  The  use  of  clubs  and  stones  induced  the  discrimination  of 
the  best  materials  for  such  weapons,  and  where  they  could  be  found ; 
and,  in  process  of  time,  brought  in  a  rough  shaping  of  them,  the  better 
to  serve  their  purposes. 

Thus  the  primitive  human,  or  prehuman  mind,  was  active  in  many 
new  directions ;  and  depending  for  its  skill,  not  upon  instinct  or  imitation, 
but  upon  observation  and  naemory  and  inference,  it  was  necessary  for 
it  to  arrange  ideas  in  a  definite  order  before  acting  upon  them,  as  in 

^  Malay  Archipelago,  43. 
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making  weapons  or  planning  a  hunt ;  and  the  contrast  between  growing 
memory  and  present  experience,  practical  ideas  and  the  actions  realising 
them  that  had  been  suspended  until  the  right  moment  came,  furthered 
the  differentiation  of  self-consciousness  from  the  world. 

If  it  be  asked — how  much  of  all  this  development  attributed  to  the 
hunting  pack  might  have  been  brought  about  just  as  well  by  the  forma- 
tion of  a  defensive  herd,  such  as  we  see  in  cattle  and  horses? — a  definite 
answer  can  be  given.  The  herd  is,  of  course,  marked  by  (2)  gregarious- 
ness,  (3)  contagious  sympathy  and  sometimes  effective  sympathy  in 
common  defence,  (6)  recognition  of  leaders  (all  herds  that  travel  have 
leaders),  (7)  emulation,  (8)  precedence;  but  not  by  (1)  interest  in  the 
chase  and  in  kiUing,  nor  (4)  aggressiveness,  nor  (9)  strategy  in  attack, 
nor  (10)  greed;  and  herd-Ufe  affords  no  conditions  for  the  development 
of  intelligence  and  dexterity,  nor  for  any  of  the  physical  characters 
that  distinguish  man.  Herd-Ufe  does  not  involve  the  great  and  decisive 
change  which  is  implied  in  the  evolution  of  human  nature.  We  must 
conceive,  then,  of  the  primitive  human  mind  as  a  sort  of  chimpanzee 
mind  adapted  to  the  wolfish  conditions  of  the  himting  pack.  Wolves 
themselves  have  imdergone  no  great  development,  compared  (say)  with 
cats,  for  want  of  hands  and  other  physical  advantages*  which  we  had 
to  begin  with.  If  some  species  of  baboon  had  taken  to  the  hunting 
Ufe,  t^ere  might  have  been  very  interesting  results. 

5.    The  Wolf-type  of  Man  established  by  Natural  Selection. 

The  differentiation  of  the  human  from  the  anthropoid  stock  must 
have  begun  a  long  time  ago;  as  to  when  it  began  there  is  no  direct 
evidence ;  and  even  if  fossil  remains  of  the  earUer  stages  of  our  evolution 
had  been  discovered,  we  could  only  judge  from  the  strata  in  which 
they  occurred  what  must  have  been  their  relative  antiquity.  When 
it  comes  to  reducing  the  chronology  of  past  ages  to  figures,  geologists 
either  decUne  to  make  any  estimate,  or  the  results  of  their  calculations 
may  differ  as  1  to  10.  Since  my  own  studies  give  me  no  claim  to  an 
opinion  on  such  matters,  whilst  it  is  helpful  to  have  clear  ideas,  however 
tentative,  I  shall  adopt  the  views  of  Dr  Arthur  Keith  in  his  work  on 
The  Antiquity  of  Man,  based  (as  he  says)  on  estimates  published  by 
Professor  Sollas.  On  turning  to  p.  509  of  that  work,  a  genealogical 
tree  will  be  found,  showing  the  probable  Unes  of  descent  of  the  higher 
primates.  The  separation  of  the  human  from  the  great  anthropoid 
stock  is  represented  as  having  happened  at  about  the  last  third  of  the 
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Oligocene  period — say  2,000,000  years  ago:  which  is  (I  understand) 
a  decidedly  moderate  allowance.  Pithecanthropus  (of  Java)  branched 
off  as  a  distinct  genus  about  the  middle  of  the  Miocene.  Neanderthal 
man  {Homo  Neanderthalensis)  and  Piltdown  man  {EoarUhrojms  Dawsoni) 
separated  as  distinct  species  (or  genera)  from  the  stock  of  modern  man 
(absurdly  named  Homo  sapiem)  early  in  the  PUocene,  and  became 
extinct  respectively  (say)  20,000  and  300,000  years  ago.  The  races  of 
modern  man  began  to  differentiate  near  the  end  of  the  Pliocene  (say) 
500,000  years  from  the  present  time. 

The  skull  capacity  of  the  great  anthropoids  averages  500  c.c. ;  that 
of  Pithecanthropus  is  estimated  at  900  c.c. ;  the  Australian  native 
average  is  1200  c.c. ;  Eoanthropus,  according  to  Dr  Keith,  rises  to  1400^ ; 
a  Neanderthal  skull  has  been  measured  at  1600  c.c. ;  the  modem  EngUsh 
average  is  under  1500  c.c.  Dr  Keith  thinks  it  probable  that  men  with 
a  skull  capacity  of  1000  c.c.  had  come  into  existence  at  the  commence- 
ment of  the  Phocene. 

As  to  culture,  the  Neolithic  period  extends  in  Western  Europe  from 
about  2,000  to  10,000  B.C. :  and  to  that  age  is  usually  attributed  the 
introduction  of  agriculture,  pottery,  weaving,  permanent  constructed 
dwelUngs,  and  monuments  requiring  collective  labour.  In  other  parts 
of  the  world,  e.g.  in  the  Eastern  Mediterranean  region,  such  culture  is 
probably  older,  but  still  comparatively  recent.  What  is  known  as  the 
Palaeolithic  stage  of  culture  seems  to  have  begun  early  in  the  second 
quarter  of  the  Pleistocene  period,  giving  us  a  retrospect  of  (say)  300,000 
years.  In  Pliocene  deposits  have  further  been  discovered  numerous 
"eoliths":  stones  so  roughly  chipped  that,  whilst  many  archaeologists 
accept  them  as  of  human  workmanship,  some  experts  dispute  their 
claim  to  be  considered  artefacts.  But  even  in  the  Miocene  rudely 
flaked  flints  have  been  found,  whose  claim  to  be  artefacts  is  supported 
by  their  being  associated  with  flints  that  "have  been  subjected  to  the 
action  of  fire*."  Of  course,  there  must  be  eoliths ;  the  only  question 
is  whether  we  have  yet  unearthed  any  of  them.  Our  forefathers  cannot 
have  begun  by  shaping  stones  to  a  definite  figure  and  special  purpose. 
Beginning  with  stones  taken  up  as  they  lay,  they  discovered  that  a 
broken  stone  with  a  sharp  edge  inflicted  a  worse  wound  than  a  whole 
one ;  then  broke  stones  to  obtain  this  advantage ;  used  sharp  fragments 
to  weight  clubs;    and  very  slowly  advanced  to  the  manufacture  of 

*  Dr  Smith  Woodward's  reconatniction  gives  the  skull  of  Eoanthropus  a  capacity  of 
1300  c.c. 

*  Avebury,  Prehistoric  Times,  7th  ed.,  435. 
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Ttcoz^AiAhie  axes  and  spear-faeftds,  mcaiiThile  dis<xnreiiiie  otb^  o&es  for 
flaked  eUmes:  and  it  fieems  to  have  needed  at  least  1J(C)AM>  vean  to 
anire  at  the  poorest  of  knovn  palaeobths.  This  stdkindy  afrees  vitk 
the  law,  often  stated,  that  the  progreas  of  cuhnre  is,  bv  liitiie  of 
tradition,  cumalatiTe,  and  flows,  as  a  stone  falls,  with  aotekcating 
vdocitv:  in  spite  of  the  ebb,  to  which  from  age  to  age  we  see  it  to  be 
liable.  At  any  one  time,  moreorer,  the  art  of  stone-working  was, 
probablv,  even  in  adjacent  tribes,  at  different  stages  of  adTanccmcnt ; 
but  it  has  been  only  recently  that  such  contrasts  could  occur  as 
Herodotos^  describes  among  the  hosts  of  Xerxes:  when,  beside  the 
weD-aecoatred  Persians  and  Medes,  marched  Libyans  and  Mysiaiia 
armed  with  wooden  javelins  hardened  in  the  fire,  and  Ethiopians  with 
stone-tipped  arrows  aiMl  spears  headed  with  the  sharpened  boms  of 
antelopes. 

The  moral  of  all  this  is  that  there  was  abundant  time  .before  the 
rise  of  Neolithic  culture  (which  may  be  called  the  beginning  of  civiHxation) 
for  the  complete  adaptation  of  mankind  ererywhere,  by  natural  sekctkm, 
to  the  Efe  of  hunters;  and  that,  once  then,  there  has  not  been  time 
for  the  biologieal  adaptation  of  any  race  to  the  civihaed  state.  We 
shall  see  that  natural  selection  has  probably  had  some  dTiUzing  influence ; 
but  any  approach  to  complete  adaptation  has  been  impossible,  not 
only  for  want  of  time,  but  also  because  of  rapid  changes  in  the  structure 
of  civilization,  the  social  protection  of  some  eccentrics,  the  posistmce 
of  the  hunting  life  as  a  second  resource  or  as  a  pastime,  and  by  the 
frequent  recurrence  of  warfare — ^that  is  to  say.  man-hunting.  To 
civilization  we  are,  for  the  most  part,  merely  accommodated  by  experi- 
ence, education,  tradition  and  social  pressure,  A  few  people  seem  to 
be  adapted  to  civilized  life,  and  others  to  the  slavish  life :  but  all  inherit, 
more  or  less  manifestly,  the  nature  of  the  hunter  and  warrior.  This  is 
a  necessary  basis  of  general  and  social  psychology ;  and  perhaps  tribal 
or  national  characters  (so  far  as  distinguishable)  may  be  understood  by 
assigning  the  conditions  under  which  they  have,  in  various  directions, 
been  modified  from  this  type. 

To  avoid  the  appearance  of  overlooking  an  obvious  objection, 
I  may  add  that  the  life  of  the  hunter  does  not  imply  an  exclusively 
carnivorous  diet,  but  merely  that  hunting  is  the  activity  upon  which 
his  faculties  are  bent  and  upon  which  his  Uvelihood  chiefly  depends. 
It  is  most  unlikely  that  a  cousin  of  the  fnigivorous  anthropoids  should 
entirely  give  up  his  ancestral  food,  immediately,  or  perhaps  at  any 

*  B.  TO.  cc  69,  71,  74. 
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time,  feven  the  diet  of  the  wolf,  in  N.E.  Canada,  includes  "  much 
fruit,  especially  the  uva-urai" ;  and  the  coyote  there  also  eats  berries^ ; 
so  does  the  jackal  in  India.  Savage  women  everywhere  subsist  largely 
on  roots  and  fruits.  Dr  Keith  says  the  teeth  and  jaws  of  the  Neanderthal 
species  were  adapted  to  a  coarse  vegetable  diet^.  Yet  the  Neanderthal 
burials  at  La  Ferrasie,  La  Chapelle  aux  Saints,  Jersey  and  Krapina, 
with  their  implements  and  animal  remains,  leave  no  doubt  that  the 
species  hunted  the  biggest  game.  At  Krapina,  besides  mammoth  and 
rhinoceros,  "the  cave-bear  occurred  abundantly,  it  was  evidently  a 
favourite  article  of  diet.... Some  of  the  human  bones  were  charred, 
and  some  had  been  apparently  spUt  open;  on  that  slender  basis  the 
Krapina  men  have  been  suspected  of  cannibalism*."  As,  no  doubt, 
they  regarded  bears  as  bear-shaped  men,  they  may  have  had  as  little 
scruple  in  eating  man-shaped  men. 

6.    Some  further  Consequences  op  the  Hunting  Life. 

Between  the  remote  age  when  our  hypothetical  ancestor  became 
a  hunter  and  the  time  to  which  probably  belong  the  remains  of  the 
oldest  known  men,  there  lies  a  gap  of  (say)  1,500,000  years,  concerning 
which  we  have  not  only  no  direct  evidence  but  not  even  any  parallel 
in  the  world  by  means  of  which  to  apply  the  comparative  method. 
Just  at  the  beginning,  the  parallel  of  the  wolf-pack  sheds  some  light 
upon  our  path ;  but  the  light  soon  grows  faint ;  for  the  primitive  human, 
from  the  first  more  intelligent  than  wolves,  and  inheriting  qualities  of 
character  which  the  new  life  greatly  modified  but  could  not  extirpate, 
must  under  pressure  of  selection  have  become,  after  not  many  ages, 
an  animal  unlike  any  other.  Just  at  the  end,  again^  something 
concerning  those  who  lived  many  thousand  years  before  the  beginning 
of  history  may  be  inferred  from  the  parallel  of  existing  savage  customs ; 
from  their  rock-dwellings,  drawings,  tools,  weapons,  hearths,  something 
about  their  way  of  Ufe ;  from  evidence  of  their  burial-customs,  something 
of  their  beUefs.  But  what  can  be  said  of  our  ancestors  during  all  those 
years  that  intervene  between  the  beginning  and  the  end? 

Having  been  a  hunter  at  the  first  and  at  the  last,  we  may  reasonably 
suppose  that  he  had  been  so  all  the  time.  But,  with  our  present 
knowledge,  our  chief  guide  as  to  other  matters  seems  to  be  the  fact  that 
the  most  backward  of  existing  savages  possess  powers  of  body  and 

*  E.  Thompson  Seton,  The  Arctic  Prairies,  304  and  352. 

«  Op,  cit,  151,  239,  476. 

■  A.  Keith,  op,  cit,  cc.  vi.  and  vii. 
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mind,  and  forms  and  products  of  culture,  which  must  have  been  acquired 
gradually  through  a  long  course  of  development  from  no  greater  origins 
than  are  traceable  in  apes  and  wolves.  As  the  iise  of  good  stone  weapons 
by  Uving  savages  and  the  occurrence  of  stone  weapons  in  deposits 
of  various  age  in  the  Pleistocene  justify  us  in  assuming  that  there  must 
have  been  eoUths  of  even  cruder  workmanship  at  remoter  dates,  so  the 
possession  by  savages  of  extensive  languages,  intricate  customs,  luxuriant 
myths,  considerable  reasoning  powers  and  even  humane  sentiments, 
compel  us  to  imagine  such  possessions  as  belonging  to  our  prehistoric 
ancestors,  in  simpler  and  simpler  forms,  as  we  go  back  age  by  age 
toward  the  beginning.  A  tentative  reconstruction  of  the  lost  serieft 
of  events  may  sometimes  be  supported  by  what  has  been  observed  of 
the  individual  development  of  our  children. 

(a)  For  example,  the  constructive  impulse,  slightly  shown  by 
anthropoids  that  make  beds  and  shelters  in  the  trees,  was  called  into 
activity  in  man  especially  in  the  making  of  weapons  and  tools,  and 
became  an  absorbing  passion ;  so  that  a  savage  (often  accused  of  being 
incapable  of  prolonged  attention !)  will  sit  for  days  working  at  a  spear 
or  an  axe.  Many  children  from  about  the  sixth  year  come  under  the 
same  fascination.  This  is  a  necessary  preparation  for  all  the  achieve- 
ments of  civilized  life. 

(6)  As  to  language — in  the  most  general  sense,  as  the  commimica- 
tion  of  emotions  and  ideas  by  vocal  sounds^ — the  rudiments  of  it  are 
widespread  in  animal  Ufe.  A  sort  of  dog-language  is  recognised,  and 
monkeys  seem  to  have  a  still  greater  *  vocabulary.'  Hence,  a  number 
of  emotional  vocal  expressions  was  probably  in  use  among  the  primitive 
human  stock.  And  the  new  himting  Ufe  was  favourable  to  the  develop- 
ment of  communicative  signs ;  for  it  depended  on  co-operation,  which 
is  wanting  in  ape-Ufe,  and  in  the  lower  extant  savages  hardly  exists, 
except  in  hunting,  war,  and  magical  or  reUgious  rites.  Hunting, 
moreover,  is  especially  encouraging  to  onomatopoeic  expression  in 
imitating  the  noises  of  animals.  It  was  still  more  favourable,  perhaps, 
to  the  growth  of  gesture-language  in  imitating  the  behaviour  of  animals 
and  the  actions  involved  in  circumventing  and  attacking  them.  In- 
creasing powers  of  communication  were  extremely  useful,  and  the 
pack  must  have  tried  to  develop  them.  Without  the  endeavour  to 
communicate,  there  could  never  have  been  a  language  better  than  the 
ape's;  nor  could  there  have  been  the  endeavour  without  the  need. 
That  gesture  alone  was  very  helpful  may  be  assumed ;  and  it  must  have 
assisted  in  fixing  the  earliest  vocal  signs  for  things  and  actions,  and 
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probably  determined  the  earliest  syntax ;  but  when,  in  hunting,  members 
of  the  pack  were  hidden  from  one  another,  or  when  their  hands  were 
occupied,  gesture  was  not  available,  and  communication  depended  on 
the  voice.  The  speech  of  children  similarly  emerges  from  emotional 
noises  and  impulsive  babbling,  assisted  by  gesture. 

Plying  to  later  ages,  we  cannot  expect  to  learn  much  about  the 
speech  of  prehistoric  men,  whom  we  know  only  by  a  few  bones.  As 
to  the  Java  skull,  Dr  Keith  observes  that  "  the  region  of  the  brain  which 
subserves  the  essentially  human  gift  of  speech,  was  not  ape-like  in 
Pithecanthropus.  The  parts  for.  speech  are  there;  they  are  small, 
but  clearly  foreshadow  the  arrangement  of  convolutions  seen  in  modem 
man."  On  the  other  hand,  "the  higher  association  areas... had  not 
reached  a  human  leveU."  The  jaw  of  this  skull  not  having  been  found, 
nothing  can  be  said  of  its  fitness  for  carrying  out  the  process  of  articula- 
tion. As  to  Eoanthropus,  "if  our  present  conception  of  the  orbital 
part  of  the  third  frontal  convolution  is  well  founded,  namely,  that  it 
takes  part  in  the  mechanism  of  speech,  then  we  have  grounds  for  beUeving 
that  the  Piltdown  man  had  reached  that  point  of  brain-development 
when  speech  had  become  a  possibiUty.  When  one  looks  at  the  lower 
jaw,  however,  and  the  projecting  canine  teeth,  one  hesitates  to  allow 
him  more  than  a  potential  ability*."  The  jaw  had  not  undergone  the 
characteristic  changes  which  in  modem  man  give  freedom  to  the  tongue 
in  the  articulation  of  words*.  But  Dr  Keith  "  cannot  detect  any  featui'e 
in  the  frontal,  parietal  or  occipital  areas  which  clearly  separate  this 
brain-cast  from  modern  ones*."  Eoanthropus,  therefore,  must  have 
had  a  good  deal  to  say  and,  being  a  social  animal,  must  have  felt  the 
need  of  expression ;  and,  though  he  was  not  a  direct  ancestor  of  ours, 
it  can  hardly  be  doubted  that  at  some  period  the  jaws  of  our  own 
ancestors  were  no  better  adapted  than  his  to  articulate  speech.  May 
we  not  infer  that  articulate  speech,  meeting  a  need  of  the  stock,  arose 
very  gradually,  and  was  slowly  differentiated  from  some  less  definite 
and  stmctural  connection  of  expressive  and  onomatopoeic  vocables, 
such  as  we  have  seen  may  naturally  have  arisen  amongst  the  earUest 
hunters? 

(c)  All  savages  live  by  custom;  gregarious  animals  have  their 
customs ;  and  in  the  primitive  hunting  pack  customs  must  have  been 
early  established  as  '  conditions  of  gregariousness.'  M.  Salomon  Reinach, 
indeed,  thinks  that  the  anthropoid  probably  became  human  as  the 

*  Aniiquity  of  Man,  268.  *  A.  Keith,  op.  cit.  408. 

»  Op.  cit.  452.  *  Op,  cit.  414. 
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efmcLio*r:.t  '/f  ti*-  -r-^-^l^,-;-,  TL-*  *.;.->:': L^s:§  <ici«i  t^a  cmtt  i»  iw, 
perltapi,  :r.v>  tL*r  pnyt-^-lir*  of  L-rr^",  iL*r»rr<r;  t/n  h  cic-ciaiiis  tfci* 
truth,  tLit  v.Ti-'.-'jt  TLi*-  rrvw^L  ->f  c:srrona  tL^re  c>iid  live  be«i  do 
progTttM  f'-fl-  Lurr-Ai  i-kt-r*-:  4r.d  h  c^rtiir-Ir  p>^T*  to  iLe  j3ct>b*l:5tT 
that  loci^  f  2rVj«:  va*  **r;T  *?st»lL^L«  wirL  i*-£ari  *o  iLAnia^e,  In 
Prof^aaM-  W*3¥Vfr!i-»n:t"f  opfrior,  OTa-  Fp«i«s  was  OTi^inAllT  mono- 
IBtDOi^/Q*^,  ?r-^^>>H.'.2r  tL^  Uj  LiTe  i>«Ti  tLe  ciistoni.  as  h  3  amon^ 
the  MtiXtroyxd*t,  'yrJd  *t  have  persisted  ah«T  tiie  forn:,atioo  of  the 
hxiiiXiu$^  {M^k^  Af:fjf/T'i:L4^  to  Mr  TLoELpeon  S^on.  w.>>es  pair  "^p«>- 
hafy]y  l*yr  Lf**":  hjX  tLl*  L*  dL*pital:  ai;d  so  it  is  whether  or  no  the 
nuak*'rf  a  «^a^>^^I  pair  tak«s  part  in  carir;^  for  the  pcpptes.  Of  the 
pria.:ttre  Lnifjarj  sUM:k  ^^e  may  say  that  whilst,  on  the  one  hand,  the 
aModati/yfi  fA  nbany  n^If«  and  females  in  the  same  pack  may  have 
V^tAtiA  to  hftiSkV  up  the  faa.i!y,  on  the  other  hand,  the  long  yooth  of 
the  children  and  the  parental  care  generally  characteri&tic  of  piimates 
would  ha\'e  t^jded  Uf  f^T*i*eTve  it :  that  the  practice  of  pairing  requires 
the  largest  number  of  males,  and  lessens  quarrelling,  and  is  therefore 
favourable  to  the  fttreiigth  of  the  pack ;  and  that  any  custom  may  have 
been  entablisbed  that  was  roost  favourable  to  the  species  in  its  new 
life.     The  least  probable  of  all  conditions  is  promiscuity. 

Id)  The  claim  to  property  is  instinctive  in  many  animals — claim  to 
a  certain  territ/ir\%  or  to  a  nest,  or  lair,  or  mate.  Each  early  human 
pack  probably  cbimerl  a  certain  hunting-range;  and  each  family  its 
Uur^  which  it  guarded,  as  our  domestic  dog  guards  the  house.  As 
weapons  or  other  implements,  charms,  or  ornaments  came  into  use, 
the  attitude  t^>ward  the  territory  or  lair  will  have  been  extended  to 
include  them;  for  it  seems  to  be  instinctive  even  in  lower  primates. 
"In  the  Zrxilogical  Gardens,"  says  Darwin,  "a  monkey,  which  had 
weak  teeth,  used  to  break  open  nuts  with  a  stone ;  and  I  was  assured 
by  the  keepers  that,  after  using  the  stone,  he  hid  it  in  the  straw,  and 
would  not  let  any  other  monkey  touch  it.  Here,  then,  we  have  the 
idea  of  property*/'  Among  the  half-wolf  train-dogs  of  Canada,  the 
claims  of  one  to  property  seem  to  be  recognised  by  others;  for  a  dog 
will  defend  its  aiche  of  food  against  another  that  ordinarily  it  fears; 

>  CuIUji,  Mythes  tt  Religion,  ra.  430. 
'  Primitirf:  Marriage,  c.  iii. 

•  14/*"  UijrtoritA  of  yorthem  Animah,  757. 

•  Descent  of  Man,  c.  iii. 
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and  "the  bigger  dog  rarely  presses  the  point^."  The  utility  of  keeping 
the  peace  within  the  tribe,  no  doubt,  led  to  the  growth  of  customs 
concerning  property,  and  to  their  protection  by  the  social  sanction, 
and  later  by  the  taboo*.  For  taboo  cannot  be  the  origin  of  respect 
for  property  or  for  any  custom :  it  implies  a  custom  already  existing, 
which  it  protects  by  the  growth  of  a  belief  that  is  eiffective  even  when 
there  are  no  witnesses.  The  same  utiUty  of  order  must  have  established 
customs  of  dividing  the  kill  of  the  pack :  later  also  protected  by  taboo, 
as  we  still  see  in  many  savage  tribes. 

The  attitude  towards  property  is  very  variable  amongst  the  tribes 
now  known  to  us.  Still,  considering  how  early  and  strongly  it  is 
manifested  by  children,  we  may  infer  with  some  plausibility  its  antiquity 
in  the  race.  The  urgent  desire  of  property,  and  tenacity  in  holding  it, 
displayed  by  many  individuals,  though  not  an  amiable,  has  been  a 
highly  useful  trait,  to  which  is  due  that  accumulation  of  capital  that 
has  made  possible  the  whole  of  our  material  and  much  of  our  spiritual 
civilization.  Amongst  barbarians  it  may  be  a  necessary  condition  of 
social  order.  Had  not  wealth  been  highly  prized  amongst  our  own 
ancestors,  it  is  hard  to  see  how  revenge  could  ever  have  been  appeased 
by  the  wergeld.  The  payment,  indeed,  was  not  the  whole  transaction, 
but  implied  an  acknowledgment  of  guilt  and  of  the  obligation  to  make 
amends ;  but  these  things  would  not  have  molUfied  an  enemy  nurtured 
in  the  tradition  of  the  blood-feud,  if  silver  had  not  been  dear  to  him. 
It  is  still  accepted  as  compensation  for  injuries  that  seem  difficult  to 
measure  by  the  ounce.  Wealth  gives  rank,  and  gratifies  not  only  the 
greed  but  also  the  emulative  spirit  of  the  pack.  Acquisitiveness  is 
an  essential  trait  of  aristocracy.  Homespun  prudence  belongs,  in  our 
ancestry,  to  a  more  recent  stratum  of  motives:  we  see  it  as  a  bUnd 
instinct  in  squirrels  and  beavers,  a  quasi-instinctive  propensity  in  dogs 
and  wolves  (who  hide  food  that  they  cannot  immediately  devour) ;  but 
it  is  not  known  in  any  anthropoid,  and  is  acquired  at  some  stage  by 
some  human  races — ^not  by  all;  for  it  is  not  found  in  many  extant 
savages.  It  is  not,  however,  merely  a  function  of  intelligence,  or  else 
the  Irish  would  be  as  prudent  as  the  Scotch. 

(e)  Most  of  the  amusements  and  occupations  of  mankind  depend 
for  their  zest  upon  the  spirit  of  hunting  and  fighting,  which  they  gratify 
and  relieve,  either  directly  or  in  a  conventionalised  and  symbolical  way, 
and  at  the  same  time   keep   aUve.     Sports  and  games  involve  the 

*  E.  ThompBon  Seton,  Life  Histories  oj  Northern  Animals^  769. 

*  E.  Westermarck,  Origin  and  Development  of  Moral  Ideas,  n.  62. 
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pursuit  of  some  end  by  skill  and  strategy,  often  the  seizing  upon  some 
sort  of  prey,  or  slaying  outright,  and  give  full  scope  to  emulation. 
Emulation  is  a  motive  in  the  race  for  wealth,  in  every  honourable 
career,  even  in  addiction  to  science  and  learning :  though  here  the  stress 
is  upon  an  instinct  older  than  the  pack — curiosity,  derived  chiefly  from 
the  primates.  That  children  at  first  play  alone,  later  play  together,  and 
then  'make  up  sides,'  repeats  the  change  from  the  comparatively 
solitary  life  of  anthropoids  to  the  social  life  and  combined  activities  of 
the  hunting  pack. 

(/)  We  are  left  to  speculate  about  the  early  growth  of  magna- 
nimity, friendliness,  compassion,  general  benevolence,  and  other  virtues. 
They  cannot  be  explained  merely  by  the  himting  life,  which  so  easily 
accounts  for  greed,  cruelty,  pride  and  every  sort  of  aggressiveness. 
Robert  Hartmann  writes:  "It  is  well  known  that  both  rude  and 
civilised  peoples  are  capable  of  showing  unspeakable  and,  as  it  is 
erroneously  termed,  inhuman  cruelty  towards  each  other.  These  acts 
of  cruelty,  murder  and  rapine  are  often  the  result  of  the  inexorable 
logic  of  national  characteristics  and,  unhappily,  are  truly  human,  since 
nothing  like  them  can  be  traced  in  the  animal  world.  It  would,  for 
instance,  be  a  grave  mistake  to  compare  a  tiger  with  a  bloodthirsty 
executioner  of  the  reign  of  terror,  since  the  former  only  satisfies  his  natural 
appetite  in  preying  on  other  animals.  The  atrocities  of  the  trials  for 
witchcraft,  the  indiscriminate  slaughter  committed  by  the  Negroes  on 
the  coast  of  Guinea,  the  saprifice  of  human  victims  by  the  Ehonds,  the 
dismemberment  of  living  men  by  the  Battas,  find  no  parallel  in  the 
habits  of  animals  in  their  savage  state.  And  such  a  comparison  is, 
above  all,  impossible  in  the  case  of  anthropoids,  which  display  no 
hostiUty  toward  men  or  other  animals  imless  they  are  first  attacked. 
In  this  respect  the  anthropoid  ape  stands  on  a  higher  plane  than  many 
men^."  Are  we,  then,  to  explain  the  more  amiable  side  of  human  nature, 
partly  at  least,  by  derivation  from  the  frugivorous  primates,  extensively 
modified  by  our  wolfish  adaptation,  but  surviving  as  latent  character  ? 

Several  further  considerations  may  be  offered  to  account  for  the 
growth  of  what  we  call  humanity,  (i)  The  long  nonage  of  human 
children  is  favourable  to  the  attachments  of  family  life,  and  .such 
attachments  may  under  certain  conditions  be  capable  of  extension 
beyond  the  family;  but  I  cannot  trace  the  whole  flood  of  altruistic 
regard  to  the  sole  source  of  maternal  or  parental  love,  (ii)  Friend- 
liness and  the  disposition  to  mutual  aid  are  so  useful  to  a  hunting  pack 

*  Anthropoid  Apes,  294-5. 
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that  is  not  merely  seasonal  but  permanent  (as  I  take  ours  to  have  been), 
both  to  individuals  and  to  the  pack  as  a  whole,  within  certain  limits 
(as  that  the  wounded,  sick,  or  aged  must  not  amoimt  to  an  encumbrance), 
that  we  may  suppose  natural  selection  to  have  favoured  the  growth  of 
efEective  sympathy,  not  merely  in  mutual  defence,  but  so  far  as  it  is 
actually  found  at  present  in  backward  tribes.  It  nowhere  seems  to  be 
excessive ;  and  its  manifestation  in  some  civiUzed  races  seems  to  depend, 
not  upon  a  positive  increase  of  benevolence,  but  (iii)  upon  the  breaking 
down  of  conditions  that  elsewhere  oppose  and  inhibit  it.  Thus  the 
generosity,  mercy,  magnanimity,  that  constitute  the  chivalrous  ideal, 
depend  (I  beUeve)  upon  the  attainment  by  a  class  of  such  undisputed 
superiority  that  there  is  no  occasion  for  jealousy  or  rivalry  in  relation 
to  other  classes ;  for  should  the  superiority  be  disputed,  these  virtues 
quickly  disappear.  Similarly,  what  have  been  called  the  *  slavish 
virtues'  of  charity,  humility,  long-suffering  may  arise  amongst  those  who 
are  free  from  rivalry,  because  they  have  no  hope  of  aggrandisement  in 
wealth  or  honour,  and  who  have  indeed  suffered  long.  With  the  interfusion 
of  classes,  their  virtues  naturally  interfuse;  for  they  have  a  commpn 
root,  and  are  active,  provided  that  circumstances  do  not  inhibit  them. 

(iv)  After  the  introduction  of  agriculture,  the  stress  of  natural 
selection  was  in  certain  directions  altered ;  and  although  there  has  not 
been  time  for  it  to  be  very  effective,  there  must  have  been  some  result. 
At  first,  indeed,  most  agricultural  work  was  probably  done  by  women ; 
but,  in  its  progress,  it  fell  extensively  into  the  hands  of  men;  and 
then  advantage  accrued  to  those  tribes  who  were  capable  of  steady 
industry  and  prudence.  The  new  employment  decreased  aggression  on 
the  principle  that  "had  Alexander  been  holding  the  plough,  he  could 
not  have  run  his  friend  Clitus  through  with  a  spear."  The  sick  and 
aged  were  now  less  an  encumbrance  than  they  had  been  to  hunters. 
Those  who  could  not  endure  a  settled  life,  wandered  away  in  their 
old  pursuits.  The  more  aggressive  clans  slaughtered  one  another  in 
the  vendetta.  Social  pressure  and  hanging  eUminated  many  of  the 
more  idle,  improvident,  dishonest  and  unruly,  whose  instincts  resisted 
*  accommodation.'  The  more  neighbourly  and  co-operative  tended  to 
predominate.  As  civilization  intensifies,  the  numerous  ways  of  getting 
a  UveUhood,  which  (as  we  have  seen)  derive  their  motive  force  from  the 
spirit  of  the  pack,  gratify  that  spirit  under  so  many  disguises  and  with 
so  Uttle  direct  personal  collision,  as  to  be  compatible  with  a  great  deal 
of  friendUness  and  benevolence;  and  co-operation,  direct  or  indirect, 
steadily  increases. 
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(v)  Reflection  upon  our  lot  has  done  much  to  ameliorate  it :  the 
conditions  of  gregariousness  have  been  expounded  by  the  more  com- 
prehensive minds ;  by  some  prophets,  poets,  philosophers.  Increasing 
capacity  of  forming  idea«»  of  remote  ends  and  of  coordinating  many 
activities  in  their  pursuit,  implies  the  inhibition  of  many  aggressive 
impulses. 

{g)  The  first  wars  probably  were  waged  for  hunting  grounds ;  and 
this  was  a  revival  for  the  carnivorous  human  pack  of  a  state  of  affairs 
that  may  have  existed  amongst  their  ancestors  at  a  much  earUer  date ; 
for  battles  for  a  feeding-ground  have  been  witnessed  between  troops  of 
the  lower  primates.  A  battle  between  two  bands  of  langur  (Semno- 
pithecus  entellus)  is  described  in  the  Royal  Natural  History,  i.  72-3. 
In  the  Descent  of  Man,  c.  iii.,  Darwin  relates,  after  Brehm,  that  "in 
Abyssinia,  when  baboons  of  one  species  (C,  gelada)  descend  in  troops 
from  the  mountains  to  plunder  the  fields,  they  sometimes  encounter 
troops  of  another  species  {C\  hamadryas)  and  then  a  fight  ensues.  The 
Geladas  roll  down  great  stones,  which  the  Hamadryas  try  to  avoid, 
awi  then  both  species,  making  a  great  uproar,  rush  furiously  against 
each  other."  Wars  have  led  through  conquests  to  caste  and  to  slavery, 
with  their  distinctive  virtues  and  vices;  to  the  poUteness  of  armed 
men  (generally)  and  their  pride;  to  the  mutual  devotion  of  comrades 
and  to  the  fanatical  worship  of  power.  They  strengthened  the  internal 
sympathies  of  the  pack  or  tribe,  and  its  external  antipathies;  and 
extended  the  range  and  influence  of  the  more  virile  and  capable  races. 

7.    Influence  of  the  Imaginary  Environment. 

The  necessity  of  learning  the  whole  art  of  hunting  from  its  rudiments, 
/  without  the  help  of  instinct  or  tradition,  by  sheer  observation,  memory 
and  inference,  put  extraordinary  stress  upon  the  brain.  At  first  by 
knowledge,  strategy,  co-operation  and  persistence  of  will,  later  by 
devising  weapons  and  snares,  evolving  language  and  discovering  the 
ways  of  making  and  utilising  fire,  man  found  means  of  entirely  changing 
the  conditions  of  his  hf e ;  but  this  would  have  been  impossible  without 
a  great  development  of  his  brain;  and,  accordingly,  it  appears  that 
Eoanthropus,  at  the  beginning  of  the  Pleistocene,  had  a  skull  with 
nearly  three  times  the  cubic  capacity  of  the  anthropoids.  With  the 
growth  of  the  brain  came  a  continually  increasing  fecundity  of  ideas. 
"  Piltdown  man  saw,  heard,  felt,  thought,  and  dreamt  much  as  we  do^." 
The  use  of  ideas  is  to  foresee  events  and  prepare  for  them  beforehand : 

»  A.  Keith,  op.  cil.  429. 
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the  great  advantage  of  distance-senses  over  contact-senses,  is  to  give  an 
animal  time  to  adapt  its  actions  to  deferred  events;  and  ideas  give 
this  power  in  a  vastly  higher  degree.  So  far  the  utility  of  brains  and 
ideas  seems  obvious.  But  in  order  that  ideas  may  be  useful  in  this  way, 
they  must  (one  would  suppose)  represent  and  anticipate  the  actual 
course  of  events.  If  they  falsely  indicate  the  order  of  nature,  or  even 
beings  and  actions  that  do  not  exist  at  all,  ideas  may  seem  to  be  worse 
than  useless. 

Now,  when  we  turn  to  the  lowest  existing  savages,  they  are  found 
to  possess  a  considerable  fecundity  of  ideas;  constituting,  on  the  one 
hand,  a  good  stock  of  common  sense,  or  knowledge  of  the  properties 
and  activities  of  the  things  and  animals  around  them,  and  of  how  to 
deal  with  them,  which  enables  them  to,  carry  on  the  affairs  of  a  Ufe 
much  more  complex  and  continuous  than  any  animal's :  but  including, 
on  the  other  hand,  a  strange  collection  of  beliefs  about  magic  and 
animism,  which  entirely  misrepresent  the  course  of  nature  and  the 
effective  population  of  the  world.  These  latter  beUefs,  or  imaginative 
delusions,  hamper  them  in  so  many  ways,  waste  so  much  time,  lead  them 
sometimes  into  such  dark  and  cruel  practices,  that  one  may  be  excused 
for  wondering  whether  their  bigger  brains  can  have  been,  on  the  whole, 
of  any  biological  advantage  to  them  in  comparison  with  the  anthropoids. 
The  anthropoids  Uve  by  conmion  sense.  So  do  savages,  and  they  have 
much  more  of  it ;  but  the  anthropoids  seem  not  to  be  troubled  by 
magic  and  animism.  We  must  suppose  that  the  common  sense  of 
primitive  man  incrieased  age  by  age,  as  he  became  more  and  mOre 
perfectly  adapted  to  the  hunting  Ufe,  and  that  at  some  stage  his  imagina- 
tion began  to  falsify  the  relations  of  things  and  the  powers  of  nature. 
I  have  tried  to  show  that  imagination-beUefs  depend  chiefly  upon 
(a)  the  influence  of  desire  and  fear,  (6)  hasty  generaUzation,  and  (c)  the 
seduction  of  reasoning  by  analogy.  At  what  stage  imaginations,  thus 
dissociated  from  reaUty,  began  to  have  an  important  part  in  human  life, 
it  is  impossible  to  say ;  but  it  cannot  be  less  than  half  a  million  years 
ago,  if  (as  Dr  Keith  says)  Eoanthropus,  400,000  years  ago,  "thought 
and  dreamt  much  as  we  do."  Why  did  not  such  illusions  hinder  our 
development?     Or  did  they  promote  it? 

The  first  consideration  is,  that  biological  adaptation  is  nearly  always 
a  compromise :  if  any  organ  or  faculty  is  useful  on  the  whole,  in  spite 
of  some  disutiUty,  its  increase  favours  the  survival  of  those  in  whom 
it  increases ;  and  this  is  true  of  the  brain  and  its  thinking.  The  second 
is,  that  nearly  all  the  magical  and  animistic  beUefs  and  practices  that 
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are  socially  destructive,  belong  to  an  advanced  stage  of  human  life, 
long  after  our  differentiation  has  been  established,  and  when   some 
progress  has   been   made  in  arts  and   institutions.     Savages  of   the 
lowest  culture  have  few  beUefs  that  can  be  called  positively  injurious. 
TaUsmans  and  spells,  not  by  themselves  relied  upon,  bdt  only  adsciti- 
tious   to   common-sense  actions,   give  confidence  without  weakening 
endeavour.     To  curse,  or  to  'point  the  bone,'   does  not  create  but 
merely  expresses  a  malevolent  purpose ;  and,  although  sometimes  fatal 
by  suggestion,  is  on  the  whole  better  than  to  assassinate.     Taboos  do 
more  good  by  protecting  person  and  property  than  they  do  harm  by 
restricting  the  use  of  foods.     BeUef  in  imaginary  evils  waiting  upon 
secret  sins  exerts,  whibt  supported  by  social  imanimity,  a  control  upon 
all  kinds  of  behaviour:   it  is  the  beginning  of  the  *reUgious  sanction,' 
and  one  sort  of  conscience.     The  dread  of  spirits  that  prowl  at  night 
keeps  people  in  the  family  cave  or  by  the  camp-fire ;  and  that  is  the 
best   place    for    them.      Many    rites    and    observances    are    sanitary. 
Totemism  rarely  does   much  harm,  and  may   once   have   been   the 
necessary  symbolism  of  tribal  unity.      Totemic  and  magical  dances 
give  excellent  physical  training,  promote  the  spirit  of  co-operation, 
are  a  sort  of  drill ;  and  (like  all  art),  whilst  indulging,  they  also  restrain 
imagination  by  imposing  upon  it  definite  forms.     For  a  long  time  there 
was  no  special  profession  of  wizard  or  priest,  with  whose  appearance 
most  of  the  evil  of  magic  and  animism  originates ;    though  probably 
even  they  do  more  good  than  harm  by  their  courage  and  sagacity,  by 
discovering  drugs  and  poisons,  by  laying  ghosts,  and  by  their  primitive 
studies  in  medicine  and  psychology.     When  hunting  in  pack  is  no 
longer  man's  chief  task,  the  leader  of  a  clan  cannot  be  plainly  indicated ; 
and  then  the  reputation  of  old  men  for  magic  enables  them  to  maintain 
tradition  and  custom :  they  become  headmen  or  chiefs.     The  necessary 
development  of  imagination  along  with  common-sense,  therefore,  assisted 
early  culture.      Excessively  imaginative  and  superstitious  tribes  mav 
sometimes  have  been  eUminated.     If  one  quality  more  than  any  other 
is  Ukely  to  be  favoured  by  natural  selection,  it  is  common  sense.     But 
imaginations  literally  untrue  have   had  their  part  in  promoting  the 
later  progress  of  the  human  race;    co-operating  with  agriculture  and 
trade,  magic  reHgion  and  the  fine  arts  have,  by  supporting  government 
and  civil  order,  helped  in  accommodating  us  to  our  present  condition, 
such  as  it  is. 

(Mantiscript  received  7  Jww^,  1916.) 
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ON  THE  FEELINGS  AND  THEIR  NEURAL  COR- 
RELATE, WITH  AN  EXAMINATION  OF  THE 
NATURE   OF  PAIN. 

By  a.  WOHLGEMUTH. 

{From  the  Psychological  Laboratory,  University  CoUege, 
University  of  London.) 

I.  Logical  argument. 

II.  The  nature  of  pain. 

III.  The  neural  correlate  of  the  feelings. 

IV.  Summary. 


The  purpose  of  the  present  paper  is  to  point  out  a  logical  fallacy 
expressed  or  implied  in  many  psychological  systems  and  to  examine 
its  bearing  on  the  question  of  the  neural  correlate  of  FeeUng. 

If  we  have  given  the  premises 

All  ^  is  B, 
and  All  C  is  A, 

then  the  logical  conclusion  about  C  is 

All  C  is  B. 

If  we  find  the  conclusion  '  All  C  is  Z)/  and  it  is  evident  that  *  No  D  is  jB,' 
then  a  fallacy  has  been  committed.  Let  us  therefore  examine  the 
premises^  beginning  with  the  major. 

The  Major  Premise. 

The  major  premise  is  a  proposition  respecting  the  relation  between 
body  or  brain,  and  mind  or  soul  or  consciousness,  etc.,  and  any  state- 
ment giving  expression  to  any  of  the  many  varied  forms  of  parallelism 
concerns  our  enquiry.  The  doctrine,  or  hypothesis,  of  psychophysical 
parallelism  is  of  a  rather  protean  nature  and  endless  shades  of  variations 
are  possible.    The  usual  conception  of  parallelism  may  be  applied  to 
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a  monistic  doctrine  of  identity  equally  well  as  to  certain  forms  of 
definite  dualism.  All  that  is  necessary  for  our  purpose  is  the  assumption 
that  every  elementary  process  of  consciousness  corresponds  or  correlates 
to  certain  neurone-processes  or  cerebral  excitations.  Whether  this 
relation  or  correspondence  is  conceived  as  identity  of  the  neurone- 
process  with  consciousness  on  the  one  hand,  or  interaction  between 
the  brain  and  the  soul  on  the  other,  is  immaterial.  We  may  then 
express  this  postulate,  which  forms  the  major  premise,  as  follows: 

All  Elementary  Processes  of  Consciousness  correspond  to  Definite 
Neurone-processes  (run  parallel  to  them — are  identical  with  them — are 
produced  by  them — depend  upon  them — are  causally  connected  with 
them,  etc.,  etc.). 

Let  us  next  cite  a  few  examples : 

(1)  Alfred  Lehmann:  "Energy  occurs  in  several  different  forms, 
of  which  some  arise  very  frequently,  but  others  only  under  quite  definite 
conditions.  We  can  look  upon  the  psychic  as  such  a  form  of  energy 
which  has,  up  to  the  present,  been  shown  to  exist  only  in  the  central 
nervous  system.  For  if  the  psychic  is  conceived  as  a  form  of  energy, 
that  arises  in  the  nervous  system  by  transformation  of  other  forms 
of  energy,  the  psychological  laws  can  then  be  only  laws  of  nervous 
function^." 

(2)  Hermann  Ebbinghaus:  "Soul  and  nervous  system  are  not 
something  really  separate,  something  opposed  one  to  the  other.  They 
are  one  and  the  same  real  imion,  but  in  different  and  divergent  modes 
of  manifestation.  Soul  is  this  copious  (reichhaltig)  imion,  as  it  shows 
and  manifests  itself  to  its  own  members,  to  the  part-realities  belonging 
to  it.  Brain  is  the  same  union  as  it  reveals  itself  to  other  analo^cally 
built  imions,  when — to  speak  humanly — it  is  seen  or  touched  by  these*." 

"  The  members  of  the  one  series  do  not  produce  those  of  the  other 
series,  nor  do  they  interfere  with  them  in  any  way.  The  one  series, 
with  respect  to  the  real  happening  (dem  realen  Geschehen  nach),  is 
rather  absolutely  identical  with  the  other  series,  and  the  twoness 
(duality),  which  is  indeed  also  present,  depends  solely  upon  the  richness 
of  the  other  existence  in  the  world*." 

"  Our  theory  of  the  relations  of  the  psychical  to  the  material  asserts 
then:^  whenever  there  happen  in  a  soul  thought,  desires,  etc.,  and 
whenever  there  occur  simultaneously  what  we  call  in  the  inadequate 

*  Orundziige  der  Paychologiey  Leipzig,  1912,  p.  28. 

«  OrundzUge  der  Paychohgie,  Ite  Aufl.,  Leipzig,  1902,  Bd  1,  p.  42. 

»  Loc,  ciL  p.  43. 
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views  and  expressions  of  our  soul  the  being  seen  or  being  touched, 
then  those  thoughts  and  desires  do  not  simply  exist,  but  are  viewed, 
or  may  be  vietoed,  at  the  same  time  as  definite  material  and  specially 
nervous  processes^" 

(3)  William  James :  "  The  fact  that  the  brain  is  the  one  immediate 
bodily  condition  of  the  mental  operations  is  indeed  so  universally 
admitted  nowadays  that  I  need  spend  no  more  time  in  illustrating  it; 
but  simply  postulate  it  and  pass  on*." 

"The  consciousness,  which  is  itself  an  integral  thing  not  made  up 
of  parts,  'corresponds'  to  the  entire  activity  of  the  brain,  whatever 
that  may  be,  at  the  moment*." 

"...We  must  return  to  its  consideration  again,  and  ask  ourselves 
whether,  after  all,  the  ascertainment  of  a  blank  unmediated  corre- 
spondence, term  for  term,  of  the  succession  of  states  of  consciousness 
with  the  succession  of  total  brain  processes,  be  not  the  simplest  psycho- 
physic  formula,  and  the  last  word  of  a  psychology,  which  contents 
itself  with  verifiable  laws,  and  seeks  only  to  be  clear,  and  to  avoid 
unsafe  hypotheses*." 

(4)  H.  Hoffding:  "It  is  perhaps  subject  to  no  doubt,  that  even 
the  very  highest  functions  of  consciousness  have  their  corresponding 
brain  functions*." 

"The  parallelism  as  well  as  the  proportionality  between  activity 
of  consciousness  and  brain-activity  point  to  a  fundamental  identity'." 

"The  physiological  connection  and  the  interaction  between  the 
exceedingly  numerous  centres  of  the  brain  give  besides  a  sufficient 
basis  for  the  supposition,  that  not  only  the  psychical  elements  but 
also  the  compounds  of  these  possess  their  physical  expression'." 

(5)  Oswald  Kiilpe :  "  That  this  (the  dependence  of  the  experiences 
upon  the  corporeal  individual)  exists  at  all,  has  up  to  the  present  only 

been  denied  by  a  certain  class  of  metaphysicians According  to  this 

the  bodily  processes  which  are  in  direct  functional  relationship  to  the 
experiences,  are  in  man  to  be  found  entirely  in  the  brain,  probably 

in  the  cortex For  this  reason  one  generally  speaks  at  present  of 

a  parallelism  between  the  psychical  and  brain  processes,  i.e.  one  imagines 
them  as  phenomena  accompanying  each  other  and  of  such  nature, 

»  Loc,  ciU  p.  46.  «  The  Principles  of  Psychology,  2  vols.,  London,  1901,  I.  4. 

»  Loo.  cit,  I.  177.  *  Loc,  cii.  i.  182. 

»  Psychologic  in  Umrissen  auf  Orundlage  der  Erfahrung,  Uebersetzt  von  Bendixen, 
Leipzig,  1887,  p.  76. 

•  Loc,  cii.  p.  80.  '  Loc.  cii.  p.  82. 
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that  any  change  on  the  one  aide  manifests  itself  by  a  corrosponding 
change  on  the  other  side^." 

(6)  Wilhelm  Ostwald:  "Accordingly  I  aug^^t  to  you  to  concdive 
consciousness  as  a  property  of  a  special  kind  of  nerve-energy,  viz. 

of  that  which  manifests  itself  in  the  central  organ In  what  manner 

then  have  we  to  regard  consciousness  and  nerve-en^gy  as  connected? 
It  seems  to  me  that  this  connection  is  to  be  conceived  as  close  as  posfflble, 
and  I  am  inclined  to  regard  consciousness  as  just  as  characteristic 
a  mark  of  nerve-energy  of  the  central  organ,  as,  e,g,  the  spacial  quality 
is  a  characteristic  mark  of  mechanical  energy,  and  the  temporal  quality 

one  of  kinetic  energy It  gives  me  no  more  difficulty  to  think  that 

kinetic  energy  causes  movement  than  that  the  oiergy  of  the  central 
nervous  system  causes  consciousness*." 

The  selection  of  statements  respecting  the  relation  of  the  psychical 
to  the  physical  has  been  copious  and  varied.  They  all  agree,  howeva:, 
with  the  general  formula  given  above.    Let  us  now  turn  to 

The  Minor  Premiss. 

This  proposition  is  a  statement  concerning  Feelings.  There  are 
extant  three  principal  theories  concerning  these.  The  first  is  that 
which  regards  the  feelings  as  attributes  or  functions  of  sensations  or 
other  cognitive  processes  of  consciousness,  analogous  to  quaUty  and 
intensity.  The  other  two  theories  agree  in  that  they  affirm  that  the 
feelings  are  definite  states  of  consciousness,  and  not  functions  or 
attributes,  but  they  differ  in  that  the  one  regards  them  as  sensations, 
whilst  the  other  teaches  that  they  are  a  definite  and  separate  class  of 
mental  experiences. 

In  order  to  dispose  of  the  first  of  these  theories  we  may  shortly 
recapitulate  the  principal  reasons,  generally  advanced  to  disprove 
that  the  feelings  are  quatities  or  functions  of  the  cognitive  states. 
Let  us,  for  the  sake  of  simplicity,  consider  here  merely  such  typical 
elements  of  our  conscious  Ufe,  as  the  sensations.  The  attributes  of 
a  sensation  are: 

(1)  QuaUty, 

(2)  Intensity, 

(3)  Duration,  and  in  most  cases  also 

(4)  Extensity. 

I  I.  OrunHri^s  der  Psychologies  Leipzig,  1893,  p.  4. — II.  Zur  Paychohgie  der  OeJiMt, 
rtth  Intfrnationftl  (>)ngres8  of  Psychology.     Geneva,  1909,  p.  181  seq, 

*   Vorle^un^rn  fther  Naturpkilosophie.  2te  Aaflage,  Leipzig,  1902,  pp.  393-396. 
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Now  if  any  one  of  these  attributes  becomes  zero  the  sensation  does 
ipso  facto  no  longer  exist.  A  sensation  without  a  quality  is  unthinkable. 
If  the  intensity  disappears  the  sensation  disappears  with  it,  and  a 
sensation  without  duration  is  an  absurdity.  With  extensity  this  is  not 
so,  for  there  are  sensations,  e,g.  those  of  smell,  which  are  not  generally 
regarded  to  possess  extensity,  and  in  the  c€kse  of  auditory  sensations 
this  is  a  very  much  disputed  point.  However,  whenever  a  sensation 
has  the  attribute  of  extensity,  e,g.  red,  it  ceases  to  exist  with  the  dis- 
appearance of  its  extensity. 

With  the  feeting-tone  this  is  quite  different.  Sometimes  sensations 
have  no  feeling- tone  at  all,  they  are  neutral;  but  frequently  they 
possess  a  very  pronounced  feeling-tone  which,  however,  may  alter 
remarkably,  although  the  sensation  continues  with  no  appreciable 
change  in  quaUty  or  intensity.  If  it  was  pleasant  it  may  become 
indifferent,  or  even  actually  unpleasant;  or  a  sensation  may  on  one 
occurrence  be  pleasant,  and  a  similar  sensation  on  another  occasion 
may  be  unpleasant. 

Another  point  that  may  be  advanced  to  support  this  view  is  the 
want  of  a  simultaneity  of  sensation  and  feeUng.  Thus,  c.gr.,  Titchener^ 
states:  "It  is  by  no  means  uncommon — e.g.  in  experimental  work 
upon  the  association  of  ideas — to  find  cases  recorded  in  which  a  feeUng 
precedes  or  lags  behind  or  outlasts  its  idea."  Further  Ladd*:  "  ...The 
general  truth  is  that  in  the  flow  of  the  one  stream  of  conscious  life  the 
feeUng  may  assume  either  one  of  the  three*  possible  time-relations 
towards  the  sensations  and  ideas  by  which  we  classify  them;  they 
may  fuse  with  them  in  the  'now'  of  the  same  conscious  state,  or  they 
may  lead  or  follow  them." 

This  question  has  been  investigated  also  experimentally  by 
Scripture*  who  comes  to  the  following  conclusion:  "In  every  state 
of  mental  Ufe  perceptions  and  feelings  are  met  with  as  component 
parts.  Both  possess  various  constantly  changing  degrees  of  awareness, 
from  the  maximal  degree  of  most  acute  attention  down  to  the  uncon- 
scious. This  is  the  reason  that  now  the  perception,  now  the  feeling  is 
the  predominant  element,  and,  in  fact,  appears  to  be  the  only  one. 
We  may  have  perceptions  without  being  conscious  of  the  accompanjdng 
feeUngs,  and  we  may  with  a  strong  feeling  entirely  disregard  the 
accompanying  perception.     As  parts  of  the  psychical  Ufe  perceptions 

*  Lecturer  on  the  Elemetitary  Psychology  of  Feeling  and  Attention,  New  York,  1908,  p.  42. 

*  Psychology,  Descriptive  and  Explanatory,  1894,  p.  181. 

»  "  Vorstellung  und  Gefuhl,"  Wundt's  Philosophische  Studien,  Bd  vi.,  1891,  pp.  536-642. 
J.  of  Psych,  vra  28 
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*r^  >ivir/tinat<»  >mt  ',ni^rm^nA  yi  "h^  Tsrrjncai  iiiini.MiiL  . 
>t  'h^  t^griH*  »f  *wj*rPTVfw.  X  ji  inw  -he  irtins.  3ow  -lie 
io*r   *h^  -T.iTiiv^nnrt    if    ■jni'ti-  tiar  ^   if    iiiii»aM.H    m  ds 

'>i4rm^nf*i  ^itUU^  "n  «im^  'nrwrinna  'nniTar.     Ir  a  ji  -txi» 

T'i*»n>  *n»  *inn   r^TTMn   -mtnf'a    if   ^napionBifiSB.   icaces  wmck  w* 

.Ti*^''  -^I    '«»«p^r  -^'--i*  '  pTnh*n(r  .rtennrai  wrrii  T»  *  inice 

*hi*f  ♦il  ^iiar  -r*»  .t»v*  Vm  ma«r:nnfl  il  vas  a  ^tase  *Tf  s  inagelv  hic^ir 

*i  ^A  ^p^air   ml    ir  .f  prwumr,  nranamrr.  iegtmg.  TonBCsurd7  '"^tawg^r 
»tMi  yut^,  nrUwnrUmr  'vf  ^^he  AferTint  .TOncHit  if  'TfrnacioiiBuaft.  wbkft 

r'*7n»i  nM  -^AnatAnr     It :«  4rzn«l  -hat;  diew?  ifernvi^  ^ts&oi  at  iiiMdny^ 

'lAnnTWWf  ^^nosi  -ir**  pmnahiy  moHriT'  arraciiefi  tn  rhe  iiniirimM  of 
js^nrl^  miirtrii^'T^nmon.  nha;t;  zrti  4t*rlj**fi  from  ^aie  postion.  ami  bow- 
m^Ttti*  'vf  ^hi^  iimrvt.  fmm  *tie  r*?«pirarorT  inoviHiieni».  ^ai  wiich  ue 
w^iimrynA'lv  r^\^^pA  hy  the  wiuttriotia  at  tiie  ciuTmicaL  jesffio^**  lbs 
»«  m^TAiy  fh^  /•/wn«mh«iia  of  the  niri  ptiTacuicv  revrv^  Bai.  alt 
fh^,  ^/t«t^iu*.^  of  the  '^immnn  or  bo*iT  §«iaacion»  cauMt  be 
fA  *wiim^  prnit^mM.  of  «^niiirion£iTU*»  to  be  cocnrnrn^  wiieii  no  cogpitiie 
/wnt-'^t  <*An  b^  4<*f^*rtel  by  introffpectiofi,  but  onij  afectlte  contests 
.H  m^ire  f^Mf^tf'xcsK.  A  similar  vi#iw  is  Ii«Id  by  Kalpc*  who  aajs:  ''Wc 
^A,ti  /"j  Mt^  ^swi;7  maice  "the  irM»I!^  feeiin^tooe  disappear  witkout 
^^^j^^Tov^nflr  f  K^'ihy  the  s^iwation  haetf-  In  connection  with  this  state- 
rw^t  w^  find  then  iwrnaatioTis  without  feeling?,  •>-  sensations  tkat  aie 
Aether  plwiwwnt  n^j^  ofipi^aaant,  and,  according  to  my  expencnee, 
if^,  fir.d  »Uto  f^^hniKu  withont  sensation,  that  is  to  say,  feehnss  soch  as 
f^f^  uf^.  »/'//^r.p«*r,i^  or  b^>me  by  a  definite  sensation,  and  such  in  wbkk 
fW^  h^'/rmn.  f/fUfWuffun  fA  the  sensations  arc  prevented  from  tiie  exerciae 
tA  th^f  r»«nAl  Prff^:fM  fm  fymscionsneas." 

W^  find  ttdl  fnrther  evidence  for  onr  contention  in  those  emotional 
dMp^><HtKm«  known  as  Moods,     Whatever  the  cognitive  content  of 

'  ffftn4hf^  fff  PmffMo^,  *' Feeling  and  Will,"  1891,  p.  87- 

*  fhv.rt/hMyj€  fUr  pkyjtiologiJtrJutn  PsycMogie^  M€  Aafl.  1902,  n.  348. 
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consciousness,  the  feeling-tt)ne  of  the  given  mood  fastens  itself  upon  it, 
or,  as  Stout  puts  it:  "When  these  moods  are  once  in  existence  they 
create  objects  for  themselves^."  In  fact  we  can  invert  Wundt's  state- 
ment that  the  body  sensations,  i.e.  the  cognitive  content  of  conscious- 
ness, are  the  substratum  of  the  feelings,  and  say  with  equal  truth  of 
the  moods,  that  the  affective  content  of  consciousness  is  the  substratum 
of  the  cognitive  content. 

We  may  note  here  another  difference  between  Sensation  and  Feeling. 
Centrally  excited  sensations  are  of  another  kind,  or  are  held  by  some 
to  be  of  the  same  kind  as,  but  much  weaker  than,  peripherally  excited 
sensations,  whilst  centrally  excited  feelings  are  of  the  same  kind  as, 
and  are  frequently  much  stronger  than,  peripherally  excited  ones.  Or 
putting  it  in  other  words,  we  may  say:  There  are  memory  images 
of  cognitive  experiences  but  not  of  affective  experiences.  An  *  ekphored* 
feeling  is  always  a  new  state  of  feeling  and  never  the  memory  image 
of  a  previous  one. 

We  will  next  examine  whether  Feeling  is  a  function  of  sensation. 
Kiilpe^  says:  "FeeUng  could  be  regarded  as  a  function  of  sensation 
in  so  far  as  the  properties  of  the  latter  determine  by  themselves  the 
behaviour  of  feeling,  that  is,  in  so  far  as  a  parallelism  between  the 
two  exists  (similarly  as  sensation  and  stimulus  stand  in  functional 
relation  to  each  other),  or  in  so  far  as  certain  combinations  of  sensations 
are  regarded  as  factors  determining  feeUng." 

But,  as  he  points  out,  this  latter  view  is  untenable,  for  self-observa- 
tion shows  us  constantly,  that  there  are  sensations  which  are  always 
pleasant  or  unpleasant  to  us,  no  matter  what  be  their  relation  to  other 
sensations.  Toothache,  he  says,  remains  impleasant  even  if  the  other 
sensations  occurring  in  consciousness  possess  properties  that  are  neither 
harmonizing  with,  nor  antagonistic  to  it. 

The  other  view,  according  to  which  feeling  ought  to  be  regarded 
as  a  function  of  simple  sensations,  EUlpe  considers  just  as  one-sided, 
since  without  a  doubt  feeling  may  be  connected  with  the  relation  of 
the  sensations  to  each  other.  To  show  also  that  a  combination  of  these 
two  views  would  not  do  justice  to  our  experience,  KUlpe'  proceeds 
to  examine  the  dependence  of  feeling  on  the  different  sensations,  or, 
what  is  equivalent  to  this,  the  properties  of  the  sensation :  "  Evidently 
feeling  does  not  depend  upon  the  Quality  of  the  sensation.  There  are 
no  sensation-quaUties,  which  as  such  have  a  pleasant  or  unpleasant 

*  Manml  of  Psychology,  2nd  ed.,  London,   1901,  p.  299. 

«  Loc.  eit.  I.  234.  •  Loc.  cit.  p.  235. 
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feeling- tone,  or  as  such  are  accompanied  by*  stronger  or  weaker,  longer 
or  shorter  feeUngs.  No  more  can  it  be  maintained  that  every  sensation- 
quaUty  has  its  own  particular  feeling-tone,  which  as  pleasantness  or 
unpleasantness  can  be  distinguished  specifically  from  the  feeling-tone 
accompanying  other  sensations,  for  we  should  then  have  twice  as  many 
feeUng-qualities  as  there  are  sensations,  which  is  against  our  experience." 

For  this  reason  it  is  often  asserted  that  feeUng  is  a  function  of  the 
Intensity  of  the  sensation.  But  although  it  may  be  true  in  some  instances 
that  moderately  strong  sensations  are  pleasant  and  strong  ones 
impleasant,  there  are  so  many  exceptions,  that  this  position  also 
becomes  untenable.  Where  sensations  are  very  faint,  as  in  a  very  sUght 
touch  of  dyspepsia,  the  feeUng-tone  is  generally  highly  unpleasant. 
Whilst  low  tones  whose  intensity  is  so  strong  as  to  excite  the  end-organs 
of  touch  are  frequently  pleasant,  feeble  high  tones,  produced  by  vibrating 
rods  or  tuning-forks,  are  generally  distinctly  unpleasant. 

The  same  is  the  case  with  the  Temporal  and  Spatial  AttribiUes  of 
aensation.  Conceived  as  Duration  and  Extensity,  their  relation  to  the 
feehngs  is  generally  the  same  as  that  of  intensity. 

Since  we  have  shown  then  that  the  Feelings  are  neither  attributes 
nor  a  function  of  sensation,  there  remains  the  only  other  possibiUty, 
namely,  their  being  definite  processes  of  consciousness.  We  have  there- 
fore to  regard  the  feeUngs  as  definite  processes  of  consciousness,  that 
is  as  sensation  or  as  a  separate  class.  Although  some  psychologists 
(Stumpf,  etc.)  hold  that  feeUngs  are  sensations  the  bulk  of  the  evidence 
still  points  towards  the  view  that  they  form  a  distinct  class  of  mental 
states.  As,  however,  a  decision  between  these  contending  views  is 
of  no  consequence  for  our  argimient,  we  shall  not  enter  upon  this 
question  here. 

The  minor  premise,  as  we  have  proved,  is  then  as  follows:  The 
Feelings  are  elementary  stales  of  consciousness,  and  all  the  authors  we 
have  quoted  in  illustration  of  the  major  premise  agree  with  this  minor 
premise.    We  may  cite: 

(1)  Alfred  Lehmann:  "In  the  emotional  states  we  meet  with 
two  new  elements,  pleasantness  and  unpleasantness,  which  we  may 
designate  by  the  common  name:   FeeUng-Elements^." 

"As  emphasized  above,  not  only  the  simple  sensations  but  also 
the  perceptions  and  ideas  composed  of  them  are  mostly  accompanied 
by  special  states  of  plea^ntness  and  unpleasantness.    We  distinguish 

»  hoc.  cit.  IK  176. 
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these  accompanying  phenomena  from  the  intellectual  states  mentioned 
as  the  emotional  elements^." 

(2)  Hermann  Ebbinghaus:  "Of  importance  is  the  correct  {i.e. 
corresponding  to  our  experience)  comprehension  of  the  relation  of  the 
feeUngs  to  the  sensations  and  perceptions.  A  twofold  error  is  here 
to  be  avoided.  First,  they  do  not  stand  so  independently  by  the  side 
of  sensations  and  perceptions  as  the  different  kinds  of  these  do,  e.g. 

visual  and  auditory  sensations On  the  other  hand,  one  must  not 

conceive  the  connection  (Gebundenheit)  of  the  feeUngs  with  their 
accompanying  sensations  and  perceptions  as  too  close  a  one.  The  re- 
lation is  not  to  be  regarded  as  similar  to  that  which  exists,  for  instance, 
between  sensations  of  colour  and  their  spatial  extensity,  or  between 
perception  and  its  sensory  vividness,  that  is  to  say,  the  feeling-tone 
appertaining  to  an  intellectual  content  is  not  to  be  regarded  as  a  property 
inaUenably  attached  to  it,  which  stands  on  the  same  level  with  its  other 

properties,  e.g.  a  given  quaUty,  intensity,  duration,  etc In  order 

to  do  justice  to  the  pecuUar  mixture  of  dependence  and  independence, 
which  we  find  here,  it  is  only  left  to  us  to  conceive  feelings  as  phenomena 
consequent  upon  sensations  and  perceptions,  phenomena  which  are 
brought  about  by  the  influence  of  these  latter  on  that  other  factor. 
Or  perhaps  better  as  secondary  consequences  of  the  same  causes  which 
produce  the  accompanying  sensations  and  perceptions,  so  that  there 
is  simultaneously  produced  by  the  influence  of  those  causes  upon 
certain  structures  of  the  organism  the  intellectual  effect,  and  by  the 
influence  upon  other  structures  the  affective  effect  belonging  to  it*." 

(3)  William  James:  "They  {i.e.  the  special  processes  invoked 
to  account  for  the  emotions)  are  sensational  processes,  processes  due 
to  inward  currents  set  up  by  physical  happenings'." 

Vol.  n.  p.  551,  James  speaks  of  "feeUngs  of  pleasure  and  pain" 
and  in  vol.  i.  p.  186,  he  defines  "feeUngs"  as  a  state  of  consciousness, 
or  psychosis. 

In  a  later  paper*  he  is  forced  to  admit  expUcitly  the  existence  of 
the  primary  feeUngs:    "I  am  wilUng  to  admit  that    the    primary 

*Gefiihlston'  may  vary  enormously  in  distinctness  in  different  men 

I  allow  them  {i.e.  the  feeUngs)  hypothetically  to  exist,  however,  in  the 
form  of  the  'subtler'  emotions,  and  in  the  mere  intrinsic  agreeableness 


1  Loc.  cit.  p.  358.  >  Loc.  cit.  pp.  541,  542. 

■  Loc.  cit.  n.  453. 

*  *'The  Physical  Basis  of  the  Emotions,**  Psychological  Review,  1894,  i.  624. 
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of  particular  sensations,  images  and  thought-processes,  when  no  obvious 
organic  excitement  is  aroused." 

(4)  H.  HofEding:  "The  independence  of  the  affective  elements 
as  opposed  to  other  elements  of  consciousness  is  demonstrated  by  the 
fact  that  even  if  there  should  not  be  such  a  state  that  could  be  called 
feeUng  alone  without  cognition  or  conation,  the  feeling  is  nevertheless 
not  necessarily  attached  to  a  given  theoretical  or  practical  relation. 
In  different  individuals  and  in  the  same  individual  at  different  periods 
pleasantness  and  unpleasantness  are  found  connected  with  different 
objects.  Something  that  at  first  caused  unpleasantness  may  later 
cause  pleasantness,  or  vice  versa.  A  great  contrast  is  shown  at  the 
same  time  between  those  states  where  thought  and  action  so  strongly 
occupy  consciousness  that  the  affective  wave  is  hardly  noticeable 
and  those  where  the  powerful  emotion  subdues  clear  thinking  and 
prudent  action^." 

"In  some  experiences  feeUng  stands  out  prominently  as  an  element 
different  from  sensation  proper.  These  experiences  are  those  which 
demonstrate,  that  the  pain  caused  by  a  stimulus  requires  longer  time 
for  its  production  than  the  sensation  proper  and  that  there  may  be 
sensation  without  corresponding  feeting  and  vice  versd^^ 

"It  appears  to  be  true  of  the  feeUng  of  pleasure  as  well  as  of  the 
feeUng  of  pain  that  in  themselves  they  show  no  generic  differences, 
but  that  the  differences  of  the  feeUngs  of  pleasure  arise  from  the  accom- 
panjdng  sensations*." 

(5)  Oswald  Kiilpe:  "Accordingly  we  cannot  assume  a  simple 
functional  relation  between  sensation  and  feeUng.  There  remains 
therefore  only  the  last  of  the  three  possible  views  concerning  the 
reciprocal  relation  of  sensation  and  feeUng,  according  to  which  feeUng 
has  to  be  regarded  as  an  independent  state  of  consciousness.  In  fact, 
all  the  reasons  which  we  advanced  against  the  other  hypotheses  pointed, 
without  exception,  to  this  view,  which  we  wiU  therefore  accept  as  the 
correct  one,  without  prejudice  to  the  constant  combination  in  which 
sensation  and  feeUng  occur  in  consciousness*." 

"The  FeeUngs  are  elementary  contents  of  consciousness^." 

(6)  Wilhelm  Ostwald:  "There  is  constant  transition  from  the 
conscious  sense-perception  to  the  less  conscious  ones  and  at  last  to 
those  where  only  changes  or  hindrances  become  conscious.  From 
this  results  a  constant  transition  from  the  sensations  to  the  feeUngs*." 

»  Loc.  cit.  p.  no.  *  hoc.  cit,  p.  280.  >  Loc.  ciL  p.  282. 

«  Loc,  cit.  I.  p.  236.  *  Loc.  cit.  u.  181  seq.  •  Loc.  cit.  p.  387. 
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The  Conclusion. 

From  the  premises  enmiciated  above,  viz. 

Major :  All  elementary  states  of  consciousness  correspond  to  definite 
neurone-processes ; 

Minor:  The  feelings  are  elementary  states  of  consciousness;  there 
follows  the 

Condimon:   The  feelings  correspond  to  definite  neurone-processes. 

Let  us,  however,  examine  what  the  authors,  whose  writings  we 
have  cited  above  as  in  agreement  with  our  premises,  have  to  say 
respecting  the  basis  of  the  Feelings. 

(1)  Alfred  Lehmann:  "Just  as  the  sensation  is  determined  by 
the  quaUty,  the  intensity,  the  extensity  and  the  duration  of  dissimilation, 
so  the  feeling-tone  may  be  dependent  upon  the  amount  of  assimilation 
and  its  relation  to  dissimilation,  the  so-called  biotonus  of  the  working 
neurones If  during  the  activity  of  a  central  neurone-group,  the 

A 

dissimilation  is  equal  to  the  assimilation,  T^  =  1>  then  this  condition 

of  the  biotonus  manifests  itself  psychically  as  pleasantness,  which 

increases  with  increasing  values  of  the  dissimilation  and  assimilation. 

If,  however,  the  dissimilation  becomes  greater  than  the  assimilation, 

A 
i,e.  the  biotonus  decreases,  7^  <  1>  then  this  condition  manifests  itself 

psychically  as  unpleasantness,  which  increases  with  the  decrease  of  the 

value  ^1." 

It  should  follow  from  Lehmann's  premises  (p.  424  and  p.  430)  that 

the  feeUngs  depended  upon  definite  neural  processes,  whilst  he  attributes 

them  to  the  biotonus,  the  relation  of  dissimilation  to  assimilation  of 

the  same  neurone-groups  whose  excitation  corresponds  to  the  sensation. 

It  suffices  for  our  purpose  to  establish  this  logical  fallacy,  and  we  need 

not  therefore  enter  upon  certain  obscurities  of  his  hypothesis,  as  e,g, 

A 
that  since  ^  =  1  is  equivalent  to  pleasantness  which  increases  with 

simultaneously  increasing  values  of  both  A  and  D,  and  unpleasantness 

A 

is  equivalent  to  ^  <  1  which  increases  with  increasing  value  of  D  only, 

it  is  obscure  what  happens  if  both  A  and  D  increase  without  altering 

»  Loc.  cit.  pp.  36S-9. 


Digitized  by 


Google 


434       Feelinff^,  their  XeHral  Oyrrtlat^r  m^^  Paim 

the  value  ^v  <  1-     Further  whi&t  value  of  y.  corresponds  to  a  neutral 

A 

feding,  or  the  absence  of  feeling  ?     What  happens  if  ^  >  1  ?    for  this 

most  of  necenty  occur  after  a  kn^hy  onpleasantnen,  a  state^  where 
according  to  Lehmann,  Z)  >  J  all  the  time. 

(2)  Hermann  Ebbingfaaoa:  ""The  relation  for  the  weal  and  woe 
of  the  OTjeaniam  that  forms  the  objective  basb  of  the  feefings  most 
MMiiehow  aasume  material  form  in  order  to  obtain  for  the  soul  that 
characteristic  sc^iticance,  that  is  to  sav,  it  most  manifest  itself  con- 
cretely in  definite  material  processes,  which  in  their  turn  are  able  to 
afiect  the  nervota  system'." 

This  statement  of  Ebbinghaos'  reads,  taken  by  itself,  as  if  some 
organic  procesftes  are  produced  which  in  their  turn  stimalate  a  brain- 
centre,  thus  giving  rise  to  feefa'ng.  That  this  is,  however,  not  meant, 
that  these  processes  are  not  brain-processes,  is  evident  from  the  &ct 
that  Ebbtnghaos  cites  Lehmann^s  theory  of  the  ratio  of  assimilation 
to  dissinulation,  and  Meynert's  view,  that  feehng  is  an  cxpteaaion 
of  the  state  of  nutrition  of  the  cortex,  as  examples  of  what  he  means 
by  "definite  material  processes.^  In  the  later  editions  Ziehoi^s  theory 
of  the  dischargeability  of  excitation  as  feefing-prodndng  j^Mress  is  also 
given  as  a  possible  explanation. 

(3)  WilUam  James:  "Xo  special  brain-centre  for  emotion^  is 
the  heading  of  a  paragraph.  In  this  James  says :  "  Supposing  the  cortex 
to  contain  parts,  liable  to  be  excited  by  changes  in  each  spedal  sense- 
organ,  in  each  portion  of  the  sldn,  in  each  muscle,  each  joint,  and  each 
viscus,  and  to  contain  absolutely  nothing  else,  we  stiD  have  a  scheme 
capable  of  representing  the  process  of  the  emotions.  An  object  falls 
on  a  sense-organ,  affects  a  cortical  part,  and  is  perceived ;  or  else  the 
latter,  excited  inwardly,  gives  rise  to  an  idea  of  the  same  object.  Quick 
as  a  flash,  the  reflex  currents  pass  down  through  their  preordained 
channels,  alter  the  condition  of  muscle,  skin  and  viscus;  and  these 
alterations,  perceived,  like  the  original  object,  in  as  many  portions  of 
the  cortex,  combine  with  it  in  consciousness  and  transform  it  from 
an  object-simply-apprehended  into  an  object-emotionally-felt.  No  new 
principles  have  to  be  invoked,  nothing  postulated  beyond  the  ordinary 
reflex  circuits,  and  the  local  centres  admitted  in  one  shape  or  other 
by  all  to  exist*." 

»  Loc.  cit.  p.  552.  *  Loc.  cit.  n.  472-4. 
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It  must  be  borne  in  mind  that  James'  Principles  of  Psychology  is 
rather  a  collection  of  essays  written  at  different  times  than  a  s}rstematic 
treatise.  He  gives  no  classification  of  the  elementary  states  of  conscious- 
ness and  calls  them  all  feeUngs.  He  does  not  treat  of  feeling-tone  or 
pleasantness-unpleasantness,  but  only  of  emotions. 

(4)  H.  Hoffding:  "If  it  is  true  that  we  can  distinguish  between 
cognition  and  affection  only  by  means  of  abstraction,  and  that  every 
concrete  state  of  consciousness  is  composed  of  elements  of  cognition 
and  elements  of  affection,  there  will  be  no  reason  to  expect  that  cognition 
and  affection  are  dependent  upon  the  function  of  different  cerebral 
organs^." 

"Since  the  development  of  affection  is  so  closely  connected  with 
cognition,  there  will  be  just  as  Uttle  reason  to  expect  a  special  locaUsation 
for  it  as  for  cognition.  In  the  different  forms  of  affection  as  in  the 
different  forms  of  cognition  the  same  neurones  may  be  thought  of  as 
functioning  together,  only  in  different  degrees  and  in  different  combina- 
tions. Since  affection  appears  to  arise  and  to  develop  more  slowly 
than  cognition,  it  has  to  be  assumed  that  it  is  represented  physiologically 
by  a  greater  extension  of  the  neural  process  in  the  cerebral  substance*." 

"One  is  tempted  to  see  in  the  antithesis  of  pleasantness  and  un- 
pleasantness the  expression  of  the  antithesis  of  advance  and  regression  of 
the  vital  process.  It  may  be  enunciated  as  chief  rule  that  pleasantness  in- 
dicates increased  activity  of  Ufe,  higher  and  freer  consumption  of  energy. 

Pleasantness  stands  therefore  anyhow  as  the  expression  of  increased 

Ufe,  pain  as  the  expression  of  regression,  as  the  harbinger  of  death'." 

(5)  Oswald  Kiilpe  :  "During  the  preUminary  interpretations  which 
we  attempted  to  give  to  the  factswhen  reviewing  them,  we  met  already 
with  a  general  conception  corresponding  to  this  theory,  namely  with 
the  assumption  that  pleasantness  and  unpleasantness  run  parallel  with 
the  ratios  of  excitability  of  the  central  substance*." 

"It  cannot  be  denied  that  Meynert's  theory  of  feehng — ^in  spite 
of  its  partly  very  hjrpothetical  foundations — has  the  advantage  of 
making  possible  a  more  exact  determination  of  the  basis  of  pleasantness 
and  unpleasantness,  and  of  being  able  to  formulate  a  simple  relation 
to  the  results  of  the  expression  method  and  other  facts  described  above^." 

In  his  Report  to  the  6th  International  Congress  of  Psychology  at 
Geneva  in  1909  Kiilpe*  gives  a  classification  of  the  various  theories 

1  Loe.  cit.  p.  338.  »  Loc,  cii.  p.  339.  •  Loc,  cit,  p.  344. 

«  Loc.  cit.  I.  280.  »  Loc.  cit.  i.  282. 

•  6™e  Congrte  international  de  Psycliologie  k  Qemhve.     1009.    p.  181  aq. 
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technicvs  without  any  further  definition.  It  is  doubtless  due  to  this 
fact  then  that  there  exists  in  psychological  Uterature  a  great  amount 
of  confusion.  What  all  the  experiences  cited  above  as  examples  have 
in  common  is  unpleasantness,  and  hence  pain  is  very  often,  if  not  always, 
regarded  as  the  acme  of  unpleasantness,  that  is  as  a  feeUng. 

We  trust  that  it  will  be  evident  from  what  follows  that  pleasure 
as  indicating  pleasantness,  is  not  the  opposite  of  pain,  but  the  opposite 
of  that  which  pain  generally  has  in  common  with  a  good  many  other 
experiences,  viz.  unpleasantness.  Pleasantness-unpleasantness,  or 
pleasure-unpleasure,  ought  therefore  to  be  the  technical  terms  for 
the  two  quaUties  of  feeling,  the  EngUsh  equivalent  for  the  German 
Lust-Unlust,  whilst  pain,  in  the  proper  psychological  sense,  is  to  be 
appUed  only  to  the  sensation,  the  sense-experience,  which  is  mostly, 
though  not  necessarily  always,  accompanied  by  a  marked  unpleasant 
feeUng-tone. 

It  may  be  useful  to  review  here  some  of  the  introspective  results 
the  author  has  obtained  from  an  investigation  carried  out  at  the  Psy- 
chological Laboratory,  ^University  College,  University  of  London^,  to 
elucidate  some  of  the  most  disputed  points  of  the  FeeUngs.  In  things 
psychical  introspection  is  after  all  the  court  of  final  appeal.  The 
judgments  arrived  at  are  analytical  judgments  and  hence  carry 
apodeictical  weight,  one  cannot  go  behind  them.  It  goes,  of  course, 
without  saying  that  the  investigation  must  be  conducted  with  all  the 
precautions  demanded  by  scientific  experiment  and  the  introspection 
carried  out  by  properly  trained  observers,  known  to  be  reliable.  If, 
however,  introspection  is  already  a  very  delicate  and  exceedingly 
difficult  matter  when  it  concerns  the  cognitive  content  of  consciousness, 
it  becomes  infinitely  more  so  when  the  introspection  is  directed  to 
the  affective  content.  The  feeUngs,  unless  of  great  strength — ^and  in 
this  case  the  experiment  defeats  itself  if  the  feelings  become  objects 
of  observation — are  such  a  fleeting  nebulous  affair,  so  evasive  when 
attention  is  directed  to  them,  that  results  can  be  expected  only  from 
good  introspecters,  and  even  these  require  a  long  continued  special 
training,  as  investigation  has  shown,  and  as  is  evident  from  a  perusal  of 
the  following  protocols.  During  the  course  of  these  experiments  each 
dubject  had  to  introspect  on  something  Uke  400  stimuU.  A  protocol 
was  dictated  by  the  observer  immediately  on  the  termination  of  each 

*  I  may  take  this  opportunity  of  thanking  Prof.  Spearman  for  allowing  the  work 
to  be  carried  out  in  his  laboratory  and  Prof.  Carveth  Read,  Mr  J.  C.  Flugel,  Dr  LI.  Wynn 
Jones,  and  Mr  G.  E.  Phillips  for  having  acted  as  subjects  in  this  lengthy  investigation. 
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introBpection  and  taken  down  by  the  experimenter.  It  is  not  necessary 
to  give  here  a  full  description  of  the  research^  which  will  be  published 
in  due  course^  it  most  suffice  to  select  some  of  the  introspective  results 
on  the  application  of  painful  stimuli. 

Now  it  has  been  a  very  reprehensible  custom  with  most  investigators 
in  this  field  to  content  themselves  with  giving  only  a  sunmiary  of  the 
results  obtained,  illustrated  now  and  again  by  a  quotation  from  the 
protocol.  Such  procedure  is  quite  valueless  and  may  even  be  misleading. 
Unless  the  protocol  is  given  in  eztenso  the  results  carry  little  wright, 
as  the  reader  cannot  form  an  opinion  for  himself  about  the  experiment 
and  the  reHabiUty  of  the  introspection.  The  conclusions  of  the  experi- 
menter are,  after  all,  merely  individual  opinions  unamenable  to  any 
criticism.  The  protocol  is  the  material  out  of  which  the  conclusions 
are  manufactured,  and  unless  this  material  is  made  accessible  it  cannot 
be  examined  as  to  its  value  and  the  results  cannot  be  criticized. 

The  experiments  consisted  of  four  groups  of  increasing  difficulty,  viz. 

Group  1.     Simple  single  stimuU. 

Group  2.  Pairs  of  stimuU  of  the  same  kind,  fcut  of  different  intensity 
and/or  extensity  and/or  duration. 

Group  3.  Pairs  of  homogeneous  stimuli  (i.e.  of  the  same  modaUty) 
of  different  kinds. 

Group  4.     Pairs  of  heterogeneous  stimuU  (i.e.  of  different  modahty). 

The  painful  glimuli  were : 

P  1.  Bristle  prick  (diameter  of  bristle  0-4  mm.  exerting  a  maximum 
pressure  of  about  32  gr.). 

P  2.  Pressure  on  deep  tissues  by  means  of  a  glass  rod  (diameter 
7  mm.)  with  rounded  ends. 

P3.    Forceps  pinch. 

These  painful  stimuli  were  all  applied  to  the  back  of  the  hands, 
successively  in  group  2,  simultaneously  in  groups  3  and  4.  The  observers 
were  four  in  number,  all  men,  and  all  trained  introspecters  and  all 
engaged  in  the  teaching  of  psychology  at  University  College. 

Subject  R. 

Group  1. 

P  1.    Slight  PSn  (=  pain  sensation);   agreeable  though  not  highly. 

P  3.  UnpL  (=  unpleasant).  It  was  a  pinch,  only  slightly  sa  Part  of  nnpb 
( =  impkasantneBs)  was  due  to  fear  that  it  would  increase.  At  first  a  Sn  ( =  sensation) 
of  contact  and  wrinkling  of  skin ;  unpl ;  then  PSn  rather  shaq)  came  out^  which  was 
nnpl — ^possibly  it  excited  a  reflex  of  which  I  was  hardly  aware. 
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P  2.  There  was  a  contact  Sn,  then  gradually  a  PSn,  but  it  could  not  be  definitely 
unpl  as  far  as  it  went.  Apprehension  arose  as  to  how  much  stronger  it  would  be 
made,  and  this  apprehension  was  unpL  Sn  itself  was  as  indifferent  as  a  Sn  can  be. 
There  was  unpls  in  the  experience  afterwards  that  I  could  not  form  a  definite  judg- 
ment. 

Group  2. 

P  1  (Ld.  <  =  varying  in  intensity  and  duration,  first  stimulus  weaker  and  shorter 
than  second).  I  think  the  first  Sn  in  which  P  was  slightly  developed  was  on  the  whole 
pi  (=  pleasant).  The  second  Sn  in  which  P  was  slightly  more  intense  and  also 
sharper  in  quality  was  on  the  whole  unpl.  The  P  was  of  course  connected  with  the 
tactile  Sn  and  I  should  say  that  the  tactile  Sn  was  in  the  first  case  more  unpl  than 
the  PSn.  In  the  second  case  the  tactile  St  (=  stimulus)  nearly  ceased  to  be  felt, 
it  was  masked  by  the  PSn. 

P  1  (Ld.  <).  First  Sn  agreeable,  there  was  a  sharp  but  mild  PSn.  The  second 
one  was  a  little  stronger  and  of  uncertain  quality;  then  it  was  not  uniform  during 
its  duration.  After  the  beginning  of  the  PSn  there  was  a  brief  interval  of  contact 
Sn  without  P,  then  PSn  rather  more  intense  than  before  and  decidedly  unpl. 

P  3  (i.d.  <).  I  could  discriminate  in  both  experiments  the  Ck>ntact  Sn  from  the 
PSn.  The  P,  however,  in  the  first  experiment,  as  it  became  prominent,  completely 
masked  the  contact  Sn  and  became  pure  P  of  a  considerable  degree  of  intensity. 
The  second  experiment  gave  a  stronger  and  more  extensive  contact  Sn,  but  the  P 
was  duUer,  more  extensive  and  less  intensive,  so  that  it  never  submerged  or  masked 
the  contact  Sn.  The  first  experiment  at  its  height  was  very  unpl,  it  excited  a  strong 
reflex  which  was  drawn  off  by  knitting  my  brows.  The  second  experiment  was  much 
less  unpl  and  excited  no  perceptible  reflex,  but  it  was  unpl,  though  much  less  so  than 
the  first  experiment.  I  think  that  in  some  of  these  experiments  I  can  detect  an 
Unpls  accompan3ring  the  general  situation  of  being  experimented  upon  which  becomes 
most  prominent  in  PSn.  This  general  ft  (=  feeling- tone)  of  the  situation  is  marked 
by  attention  to  the  particular  St  (=  stimulus).  I  cannot  say  whether  it  influences 
the  ft  of  the  particular  Sn.    I  have  only  just  become  aware  of  this. 

P2(i.d.  <).  Both  slightly  unpL  The  first  hardly  distinguishable  from  indif- 
ference, mixed  contact  and  P,  but  in  the  first  the  P  developed  so  slightly  that  it 
was  hardly  recognisable.  The  second  became  a  little  clearer  and  perhaps  a  little 
more  unpl.  The  ft  was  very  faint  in  both  cases.  The  localization  of  the  Unpk  was 
complete,  it  coincided  with  the  locality  of  the  Sn. 

T  6  (i.e.,  expt  with  tactUe  St  No.  6,  viz.,  rough  sandpaper).  The  first  was  unpl, 
it  contained  two  Sns,  rough  contact  which  was  slightly  unpl,  and  intermittent  PSns 
which  were  more  unpL 

Group  3. 

T  2-6  (T  2  =  powder-puff,  T  6  =  rough  sandpaper).  No.  2  slightly  agreeable. 
No.  6  mixed  F  (=  feelings)  attending  two  different  Sn-qualities :  a  sort  of  scratching, 
ft.e.  a  slight  P,  and  slightly  rough  contact-Sns.  The  scratching  Sns  were  on  the 
whole  pL  The  contact  Sns  were  nearly  indifferent.  The  Pis  of  the  scratching  Sn 
seemed  to  be  due  to  a  comparison  with  the  Sns  from  No.  2.  It  was  as  if  No.  2  St 
had  left  a  negative  after-image  of  unpl  quality  and  the  scratching  Sns  obliterated 
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P  2-A  4  (tone  of  Galton  whistle) The  pressure  St  as  long  as  it  is  merely  pressure 

is  nearly  indifferent.  When  P  is  aroused  it  is  slightly  unpl  under  the  pressure  then 
exerted.  So  far  as  I  can  compare  the  fts  and  distinguish  them  from  the  Sns  they 
seemed  not  to  differ  in  quality.  Both  are  localized,  the  ft  of  the  P  in  the  hand  at 
the  point  of  pressiu*e,  the  ft  of  the  sound  definitely  in  the  ear  with  merely  a  reference 

to  an  objective  St The  quality  of  the  P  from  the  pressure  St  is  quite  distinct 

from  the  quality  of  the  contact  Sn. 

P  2-V  1  (a  square  piece  of  coloured  paper).  The  colour  was  pi,  a  sort  of  confidence 
which  it  gives.  The  PSn  unpl ;  by  degrees  it  seemed  to  penetrate  the  hand  so  that 
it  was  experienced  on  the  palm.  Until  it  became  very  unpl  and  drew  the  attention 
very  strongly  I  was  able  to  compare  the  two  fts  better  than  usually;  they  were 
strongly  contrasted,  but  not  simultaneously.  The  difference  of  intensity  was  very 
great.  The  ft  of  the  PSn  was  much  more  localized  than  the  ft  of  the  visual  Sn. 
It  excited  much  more  tendency  to  motor  action.  The  visual  St  seemed  merely 
to  hold  the  eye. 

P  1-0  6  (smell  of  skatol).  The  olfactory  Sn  was  at  first  slightly  pU  but  as  it 
continued  it  became  unpl  and  seemed  to  get  increasingly  so,  so  that  if  it  had  lasted 
longer  it  would  have  become  offensive.  The  PSn  was  somewhat  slightly  unpl  through- 
out. Contact  Sn  appeared  at  first,  but  was  submerged  by  the  PSn.  It  was  very 
difficult  to  compare  the  fts  of  the  two  Sns.  I  could  not  say  that  they  differed  from 
one  another  as  feelings.  But  as  these  expts  go  on  I  t>ecome  less  and  less  able  to  view 
the  feelings  as  something  distinct  from  the  Sn  on  the  one  hand  and  the  motor  reaction 
on  the  other  hand.  I  should  say  that  the  Unpb  of  the  PSn  bore  the  same  relation 
to  the  Sn  as  the  Unpls  of  the  olfactory  Sn  bore  to  that  Sn.  A  part  of  the  difficulty 
of  comparing  the  feelings  simultaneously  arises  from  the  difficulty  of  appreciating 
the  true  chsuract«r  of  the  different' Sns  each  for  itself.  Thus  as  to  the  olfactory 
St  in  this  expt  it  was  some  time  before  I  could  make  up  my  mind  as  to  what  it  was 
(i.e.  the  real  experience  itself)  and  secondly  whether  it  was  agreeable  or  not.  The 
P  as  it  developed  had  a  new  modality;  it  was  not  a  contact  Sn  of  unpl  ft.  The 
unpl  ft  of  the  olfactory  Sn  at  its  height  was  much  stronger  than  the  ft  of  the  P. 

P  2-G  4  (taste  of  quinine  hydrochloride  soln).     Both  unpl,  the  PSn  decidedly 

more  so The  PSn  was  decidedly  unpl  and  became  increasingly  so.    Its  modality 

was  entirely  different  from  contact.  It  ccdled  forth  towards  the  end  a  decided 
desire  to  stop  it.  So  far  as  the  two  fts  could  be  compared,  no  difference  of  quality 
could  be  detected.  Even  with  the  PSn  there  was  a  slight  admixture  of  satisfaction, 
at  least  at  the  beginning  of  it. 

P  3-T  6  (rough  sandpaper).  Both  unpl  but  the  PSn  much  more  so.  In  the  con- 
tact Sn  there  was  only  a  very  slight  admixture  of  P  at  the  border,  the  edge  of  it. 
The  Unpls  of  the  contact  Sn  was  not  unmixed;  there  was  a  slight  experience  of 
satisfaction,  agreeable.  The  PSn  wb»  increasingly  unpl,  more  unpl  than  either  the 
pressure  or  the  prick  Sn  of  previous  experiments  this  afternoon.  As  to  feeling- 
quality  there  was  no  perceptible  difference  between  the  two  Sns,  but  only  in  intensity. 
P  is  a  Sn  of  a  different  modality  to  the  contact  Sn  and  it  is  quite  different  from  its  ft. 
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Subject  F. 

Group  1. 

P 1.  Tension  (expectant  attention) ;  at  first  indifferent,  then  there  rose 
quickly  PSn  of  pricking  character  which  was  distinctly  though  not  entirely  unj^ — 
Sn  of  warmth. — ^F  came  in  consciousness  quickly  and  rose  quickly  in  intensity, 
afterwards  declining  until  a  condition  of  practical  indifference  was  reached.  Thought 
''this  is  tolerable."     An  after-effect  was  quite  as  unpL 

P3.  First  slightly  pi,  coolness — Pb'went  slowly — period  of  wondering  what 
was  happening — became  aware  of  painful  Sn,  unpl  from  first — Unpls  grew  con- 
siderably with  intensity — ^recognized  a  pinch — Unpb  grew  to  high  lev^J — ^incipient 
motor  tendencies  and  tendencies  to  shout. 

T  6  (rough  sandpaper).  Period  of  adaptation,  followed  by  rapid  rise  of  unpl  F. 
Then  became  aware  of  P  mixed  with  pressure.  P  was  intermittent  Unpls  oscillated 
also — movement  tendencies — fear  or  apprehension  which  became  accentuated  in 
the  intervals — hoped  it  would  soon  end. 

P  2.  Tension,  expectation,  apprehension  in  fore  period.  I  became  aware  of  St, 
temperature  and  pressure  Sns,  coolness  pi — vanished — pressure  Sns  became  more 
intense  and,  became  unpl — slight  degree  of  anger  towards  St — P  which  increased 
steadily  in  intensity — ^unpl  from  first — P  much  later  than  pressure  Sn — tendency 
to  movement. 

G3  (dilute  acetic  acid).  First  mere  tactile  Sn,  then  warmth  which  was  pi, — 
changed  to  definite  gustatory  Sn,  which  was  sb'ghtly  unpl — became  aware  of  pricking 
Sns,  at  first  slightly  unpl,  becoming  at  intervals  pL  Gustatory  Sn  returned  to 
consciousness  with  prick  and  became  highly  pi  at  intervals.  The  whole  had  a  tone 
about  it  which  is  best  described  as  voluptuous — then  prick  became  more  unpl, 
although  a  pi  element  remained  in  consciousness — they  appeared  to  be  together, 
simultaneous  or  in  very  quick  succession — swallowed. 

Group  2. 

P  1  (Ld.  <).  First:  initial  period  of  adaptation  accompanied  by  apprehension — 
rapid  rise  of  Unpls  to  fairly  high  level,  only  abated  gradually  together  with  Sn. 
Second:  Unpls  rose  less  rapidly  and  attained  less  high  level  and  was  declining 
at  end.  Thought  that  I  was  pleased  that  it  was  not  worse,  "feeling  of  relief"  which 
was  slightly  pL    It  really  seemed  to  be  present  at  the  same  time  as  the  Unpls  of  the  Sn. 

T  6  (i.e.d.  <).  Second  more  unpL — In  first  slight  Unpls,  which  seemed  caused 
by  the  rough  and  jerky  character  of  Sn. — In  second  there  were  distinctly  PSns, 
rapid  pricks  which  were  unpl,  and  the  presstire  Sn  itself  which  was  also  more  unpl, 
although  of  the  same  character.  In  addition  there  was  an  idea  of  the  unoouthness 
and  clumsiness  of  the  Sn,  which  was  also  unpl. 

P  3  (L  <).  First  St.  The  PSn  arose  rather  slowly  some  time  after  the  tactile 
Sn,  continued  to  rise  and  with  it  the  Unpls,  which  soon  attained  a  very  considerable 
degree.  I  noticed  very  marked  organic  and  muscular  Sns,  t,g,  holding  breath  and 
general  tendency  to  shrink  and  also  a  tendency  to  shout  or  cry  out.  Also  a  peculiar 
emotional  state  in  which  both  fear  and  anger  played  a  part.  In  the  second  Sn  both 
the  P  and  the  feeling  arose  more  slowly.    Fear  more  marked  at  first  but  disappeared 
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towards  the  end  giving  place  to  anger.  Tendency  to  shrink  and  cry  out  as  before. 
The  general  ft  very  unpL 

T6(Ld.e.>)  (rough  sandpaper).  First  more  unpL  In  the  first  the  tactile  8n 
seemed  to  be  unpl  in  itself,  and  in  addition  to  this  Unpls  there  was  also  Unpls 
accompanying  PSns  which  shot  up  very  frequently  and  attained  considerable 
height;   they  were  of  short  duration 

P2(Ld.<).  Second  more  unpL  As  regards  the  first  one  the  P  arose  again  some 
time  after  the  pressure  which  was  completely  indifferent.  The  consciousness  was 
unpl  during  this  period  owing  to  the  apprehension  of  the  P  to  come.  Then  the  P 
arose  very  quickly  and  rapidly  became  very  unpL  I  noticed  very  strong  organic 
Sns  especially  from  the  region  of  the  neck  and  throat.  These  were  also  unpl.  As 
soon  as  the  St  ceased  I  thought  *'it  is  over  and  it  was  not  very  bad  **  and  this  thought 
was  pL  This  pi  thought  co-existed  with  the  gradually  diminishing  PSn.  The  P 
at  this  stage  was  still  unpl,  so  there  was  coexistence  of  Pis  and  Unpls.  At  this  stage 
the  Pis  predominated  over  the  Unpls.  I  cannot  now  give  an  introspection  on  the 
second  St — I  quite  definitely  localized  the  ft  in  the  spot  where  I  experienced  the  P. 
I  remember  now  about  the  second  St ;  a  passive  kind  of  emotion,  a  sort  of  resignation. 
The  second  was  on  a  whole  very  much  like  the  first. 

Group  3. 

T  1-6  (badger-hair  brush  and  rough  sandpaper).  ...Besides  the  pressure  Sns 
there  were  from  time  to  time  Sns  of  P  which  were  very  distinctly  unpL 

P  1-2.  No..  2  more  unpL — ^Attitude  very  passive  and  spectactdar,  except  at 
the  beginning  when  there  was  a  slight  tendency  to  withdraw  the  hands. — The  two 
Sns  and  their  respective  h  coexisted  in  consciousness  throughout  the  whole  period 
though  there  were  fluctuations  in  their  respective  intensities.  The  intensity  of 
the  feeling  always  corresponded  to  the  clearness  of  the  Sn.  The  fs  of  both  were 
localized  and  quite  distinct  and  for  a  considerable  period  they  were  present  together 
in  approximately  equal  intensity,  No.  2  being  slightly  more  unpl.  There  was  conscious 
the  fact  that  No.  2  covered  a  much  larger  area  and  was  localized  more  deeply.  No.  1 
was  sharp  and  pointed,  a  prick  Sn;  No.  2  was  dull  and  achey.  The  spatial  attributes 
and  the  '*  being  deep  **  and  cutaneous  respectively  played  a  great  part.  The  moments 
when  the  two  Sns  and  their  fs  were  held  most  clearly  apart  and  most  clearly  coexisted 
were  the  moments  of  highest  attention. 

G3-4  (diL  acetic  acid  and  quinine  hydrochloride  soln).  ...No.  3  acquired  a 
burning  chsuracter  which  seemed  more  P  than  taste;  this  was  at  some  time  pi,  but 
afterwards  became  unpl  again 

T  2-5  (powder-puff  and  medium  sandpaper).  ...No.  6  sometimes  gave  a  succes- 
sion of  pressure  Sns  which  were  somewhat  unpl,  and  sometimes  rather  violent  PSns 
which  were  extremely  unpL  P  was  of  prick-like  character  which  rapidly  rose  to  very 
high  intensity  and  then  suddenly  and  completely  vanished.  During  the  majority 
of  these  P  periods  No.  2  practically  vanished  from  consciousness  to  reappear  as 
soon  as  the  P  had  stopped.  During  the  pressure  periods  5  and  2  coexisted  and  abo 
their  respective  Ph  and  Unpls  which  were  fairly  clearly  localized.  Towards  the  end 
I  made  a  voluntary  effort  to  keep  No.  2  continuously  in  consciousness,  but  in  spite 
of  this  effort  it  vanished  completely  at  the  moment  of  the  PSns. 
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attentioD  was  distributed  fairly  evenly  between  them.  The  one  or  the  other  always 
predominated  slightly.    The  P  was  for  the  most  part  slightly  unpl.    At  one  time  the 

Pain  as  suoh  ceased  altogether,  leaving  only  the  tactile  Sn The  Unplre  from  the 

auditory  Sn  was  at  one  moment  to  some  extent  fused  with  that  from  the  PSn 

P2-V  1  (square  of  coloured  paper).  ...The  Pleasure  seemed  in  some  way  to 
compensate  for  the  P  and  to  make  it  more  tolerable.  The  P  itself  fluctuated  in 
intensity  and  also  in  Unpls,  sometimes  it  was  the  more  predominant  of  the  two 
Sns  and  yet  was  less  disagreeable  than  at  other  times,  when  it  was  less  predominant. 
But  I  think  the  Unpls  corresponded  closely  to  the  intensity  of  the  Sn.  Towards 
the  ^d  the  P  grew  gradually  more  severe,  but  at  the  same  time  the  Pis  from  the 
visual  Sn  also  became  greater.  Finally  both  feelings  coexisted  at  a  fairly  high 
intensity.  The  visual  Pis  seemed  connected  to  some  extent  with  vague  and  diffused 
organic  Sns  and  was  itself  vaguely  if  at  all  localized.  The  Unpls  of  the  P  was 
distinctly  localized  in  the  hand. 

P  1-0  6  (smell  of  skatol).  The  P  was  always  unpl  as  long  as  there  was  P ;  some- 
times the  P  vanished  and  there  was  only  touch  left.    This  was  as  nearly  as  possible 

indifferent The  Unpls  of  the  P  coexisted  with  both  Pis  and  Unpls  of  the  smelL 

The  feeling-tone  of  the  P  was  localized  in  the  hand  and  that  of  the  smell  sometimes 
definitely  in  the  nose,  sometimes  in  the  throat  or  gullet.  This  was  particularly 
the  case  when  the  smell  was  especially  unpl  and  when  the  organic  Sns  were  prominent. 
— ^The  Unplre  of  the  olfactory  Sn  was  much  more  complex  and  so  intimately  bound 
up  with  the  organic  Sns,  whereas  the  Unpls  of  the  P  was  well  localized.  When 
I  have  analyzed  any  apparent  differences  of  quality  in  the  unpleasures  of  the  smell 
and  of  the  P  there  seemed  nothing  left  but  differences  of  intensity  and  local  sign 
and  extenaity* 

V4-0  3  (square  of  coloured  paper  and  diL  acetic  acid).  ...Besides  the  taste 
there  was  very  often  a  pricking  Sn  and  sometimes  a  burning  Sn,  these  two  seemed 
often  fused  and  were  for  the  most  part  distinctly  pL  Both  the  Plre  and  the  Unplre 
occasioned  by  the  taste  St  coexisted  with  the  Plre  of  the  visual  Sn.  I  could  distin- 
guish no  qualitative  differences  between  the  two  Plres,  when  they  coexisted,  except 
that  the  Plre  of  the  pricking  Sn  was  distinctly  localized,  that  of  the  visual  unlocalized. 
This  pricking  Sn  seemed  to  have  the  same  quality  as  an  ordinary  painful  prick; 
it  was  in  fact  a  pain  Sn. 

T  3-P  1  (touching  with  a  piece  of  plush).  There  was  for  the  most  part  a  rapid 
alternation  of  attention  between  the  two  Sns,  the  periods  of  attention  to  the  tactile 
Sn  being  usually  longer  than  those  to  the  PSn.  There  were,  however,  some  periods 
when  both  were  definitely  in  consciousness.  On  these  occasions  the  PSn  was  only 
slight.  The  tactile  Sn  was  pi  throughout,  it  had  a  soothing  character  which  seemed 
to  be  all  the  more  welcome  in  contrast  to  the  Unplre  of  the  P.  The  PSn  itself  varied 
somewhat  in  character  from  time  to  time,  being  sometimes  localized  more  on  the 
surface  than  at  other  times.  It  was  during  these  periods  that  it  was  often  particularly 
unpl  and  would  then  seem  to  monopolize  consciousness,  the  tactile  Sn  quite  vanishing 
for  a  few  short  moments.  Towards  the  end  I  experienced  some  anger  directed  against 
things  in  general.  This  was  particularly  strong  in  moments  following  upon  rather 
more  severe  P  than  usual.  The  Unpls  of  the  P  seemed  to  depend  partly  on  its 
character  being  more  severe  when  it  was  localized  peripherally  and  partly  on  the 
intensity  of  the  Sn  itself. 
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P  1-G4  (soL  of  quinine  hydrochloride).  Gustatory  St  first  cold  slightly  unpl; 
taste  developed  gradually.  At  first  indifferent,  then  increasing  in  Unpls.  At  this 
point  P  was  first  perceived,  unpl  from  the  start,  and  the  Unpls  rapidly  rose  to  a 
high  intensity  and  for  a  short  time  completely  occupied  consciousness.  The  gustatory 
Sn  quite  disappeared,  then  it  came  gradually  back,  the  P  receding  at  the  same  time. 
But  the  Unpb  of  the  P  seemed  to  diminish  more  than  its  purely  sensory  side,  so  it 
was  often  only  very  slightly  unpl  when,  so  far  as  the  Sn  itself  was  concerned,  it  was 
fairly  prominent  in  consciousness.  As  regards  the  gustatory  Sn  the  degree  of  Unpls 
seemed  to  correspond  more  closely  to  the  clearness  of  the  Sn  in  consciousness.  As 
a  whole  the  gustatory  Sn  was  more  unpl  than  the  P,  except  at  the  first.  It  was  also 
less  well  localized,  though  it  was  localized  in  the  region  of  the  mouth.  The  P  was 
clearly  localized  at  a  point  on  the  hand.  The  two  Sns  and  their  fts  continued  to 
fluctuate  very  slowly  during  the  whole  period,  but  after  the  initial  disappearance 
of  the  taste  both  Sns  and  their  feelings  were  continuously  in  consciousness.  There 
were  diffused  organic  Sns  which  seemed  intimately  bound  up  with  the  gustatory  Sn. 
These  organic  Sns  themselves  were  indifferent  or  only  slightly  unpL  On  swallowing 
the  quinine  more  or  less  automatic  shaking  of  the  head  took  place  and  the  resultant 
Sns  seemed  in  some  way  to  alleviate  the  extreme  Unpls  of  the  taste.  There  is  in 
the  P  some  quality  which  is  fundamentally  different  from  the  pressure,  which  usually 
accompanies  it  and  which  is  not  the  same  as  the  Unpls  which  also  accompanies  it. 

P  ^A  6  (squeaking  glass  bottle).  Both  Sns  continuously  present  to  consciousness 
and  both  were  always  unpL  The  P  was  as  a  rule  the  more  unpl,  except  once  or  twice 
when  the  auditory  Sn  became  particularly  intense  and  it  became  more  unpl  than 
P.  The  P  was  very  well  localized  and  contained  the  prick  quality  as  last  time, 
and  sometimes  there  seemed  also  to  be  present  a  heat  Sn  which  could  just  be  analyzed 
out  of  the  rather  complex  whole.  The  unpl  feeling  belongs  to  this  whole  and 
I  could  not  attach  it  or  any  part  of  it  to  any  of  the  constituents  of  this  whole.  In 
connexion  with  the  P  there  was  present  during  the  greater  part  of  the  time  a 
sort  of  mood  of  resignation  which  somehow  seemed  symbolized  in  the  passivity 
of  my  left  hand.  This  mood  would,  however,  be  broken  in  upon  from  time  to 
time  by  a  slight  emotion  of  anger  which  seemed  directed  against  the  sound,  the 
irritating  part  about  the  sound  being  that  it  took  place  while  I  was  enduring  the  P. 
There  were  very  diffused  organic  Sns  throughout,  but  these  were  quite  in  the  back- 
ground of  consciousness  and  had  no  marked  feelings.  The  anger  was  distinctly 
unpl  and  its  Unpls  was  distinct  from  that  of  the  two  Sns  though  all  three  Unplres 
coexisted.  The  resignation  seemed  as  nearly  as  possible  indifferent.  I  could  not 
distinguish  any  qualitative  difference  between  the  various  Unplres,  that  is  not 
analyzable  into  some  difference  of  the  attributes  of  the  feelings  or  the  attributes  of 
the  Sns. 

P2-V6  (coloured  square).  Both  unpl.  The  two  Sns  were  in  consciousness 
the  whole  time  and  during  the  greater  part  of  the  time  their  respective  feelings  were 
quite  distinct  but  coexisted.  Towards  the  end  the  sensations  and  their  feelings 
seemed  to  some  extent  to  fuse  into  a  total  impl  situation  in  which  there  was  no 
longer  any  clear  discrimination  between  the  two  Sns  and  their  feelings.  The  attitude 
was  very  spectacular  throughout  and  there  was  towards  the  end  an  incipient  mood 
of  resignation.  The  colour  was  unpl  in  itself  and  did  not  pall  up  any  associations. 
There  was,  however,  to  begin  with,  a  very  slight  emotion  of  disgust  accompanied 


Digitized  by 


Google 


A.  Wohlgemuth  447 

by  very  slight  Sns  or  images  of  nausecu  The  P  was  fairly  well  localized  and  there 
seemed  to  be  two  constituents:  a  brighter  sharper  P  like  the  prick  Sn  before  and 
a  duller  P  which  was  localized  more  deeply  and  which  seemed  to  surround  the 
central  prick.  I  could  also  detect  thermal  elements,  I  think,  both  heat  and  cold. 
The  feelings  seemed  to  attach  to  the  whole  complex  Sn.  While  the  two  feelings 
coexisted  I  could  not  distinguish  any  difference  in  quality  between  them,  but  the 
Unplre  of  the  P  was  more  intense. 

Subject  J. 

Group  1. 

P  1.    Slight  Sn  of  P,  slightly  unpl  (second  application).    There  was  a  certain 
amount  of  P,  ft  was  slightly  unpL 
P  3.    Strongly  unpl.     P. 
P2.    There  was  P  on  pressure  on  bone,  ft  unpl. 

Group  2. 

Pl(d.i. <).  Both  unpl;  both  Sns  of  P;  second  stronger.  Quite  simple  to 
analyze  compared  to  gustatory.    I  think  it  is  quite  easy  to  separate  feeling  from  Sn. 

P3(i.e.d.  >).  Both  impl,  distinctly  so,  both  P;  not  conscious  of  difference 
of  duration;  difference  of  extensity  asserted  itself  only  after  a  while;  first  only 
slightly  more  intense. 

P  2  (id.  <).  Both  painful,  un{)l,  second  decidedly  more  so  (subject  cried  out). 
PSn  and  ft  differed  about  equally  in  both  Sns.  P  seemed  to  be  due  to  two  things, 
viz.  skin  Sn,  and  bone  Sn. 

Group  3. 

P  1 .  2.  Both  unpl,  No.  1  decidedly  more  so,  I  was  conscious  of  distinct  difference 
of  quality ;  No.  1  was  prick.  No.  2  was  pressure  on  bone.  No.  2  had  extensity.  I  am 
not  so  sure  about  No.  1,  it  seemed  to  be  a  sort  of  pinching  or  piercing  at  a  point. — 
The  fts  did  not  fuse,  there  seemed  to  be  oscillation.    Ft  of  No.  1  predominated. 

P  1 .  3.  At  first  I  had  a  tactile  Sn  which  was  slightly  unpl,  then  I  had  a  distinct 
unpl  ft  which  was  at  once  attached  to  No.  3  which  was  now  P  on  my  left  hand. 
I  was  conscious  of  a  slight  pricking  Sn  on  my  right  hand  at  certain  moments,  but 
the  ft,  as  far  as  I  can  judge,  was  neutral.    T  recognized  this  as  a  PSn  also. 

P  2 .  3.  At  first  I  had  the  slight  unpl  ft  due  to  No.  3,  and  then  I  had  another 
unpl  ft  due  to  No.  2.  Then  later  on  I  was  conscious  of  an  unpl  ft  and  it  was  not 
localized  either  in  the  right  or  left,  in  fact  both  Sns  in  consciousness  were  only 
marginal,  but  the  ft  was  Unpl,  i.e.  I  felt  uncomfortable  due  to  sti  which  were  not 
localized  with  accuracy,  nor  the  one  differentiated  from  the  other,  except  at  points 
when  either  the  one  or  the  other  became  dominant.  At  that  time  the  ft  proper  to 
that  Sn  came  up. 

Group  4.    - 

P  2 .  G  2  (raspberry  syrup).  At  first  pi  gustatory  Sn  and  then  when  I  sensed 
the  pressure  the  pi  ft  vanished  and  there  only  remained  the  unpl  ft  of  the  P,  except 
for  one  moment  when  I  had  the  pi  ft  due  to  G.    At  that  moment  the  unpl  ft  due 
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to  the  P  had  gone  and  it  immediately  oame  back  when  simultaneously  the  pi  ft 
of  G  vanished.  There  was  never  any  coexistence.  I  could  say  this  time  the  Unpls 
was  here  in  my  hand.  The  pi  ft  of  G  was  less  definitely  localized  in  the  mouth, 
it  was  more  diffuse. 

P  2-A  4  (Galton  whistle).  At  the  start  I  was  conscious  of  the  two  Sns,  but  I 
had  no  f ts.  After  a  while  I  had  a  slight  unpl  ft  due  to  the  P  and  the  Unpls  increased 
with  the  time,  and  the  more  it  increased  the  less  became  the  auditory  Sn.  At  certain 
moments  the  auditory  Sn  was  only  in  marginal  consciousness.  I  was  also  conscious 
of  a  state  of  doubt  whether  the  auditory  Sn  was  not  a  little  pi  at  times.  The  P 
was  localized  quite  plainly  in  the  hand  and  the  auditory  Sn  was  localized  in  space. 
The  Unpb  of  the  P  wad  localized  in  the  hand. 

P2-V  1  (coloured  square).  First  very  slight  pi  ft  due  to  the  colour.  I  was 
then  conscious  of  the  two  Sns  but  the  ft  due  to  each  became  almost  neutraL  Further 
they  seemed  to  merge  into  one  ft  which  was  not  localized.  Then  I  was  conscious 
of  a  PSn  which  had  a  slight  unpl  ft,  but  the  Sn  of  blue  was  always  in  consciousness 
and  there  was  no  ft  attached  to  it.  At  no  time  was  there  coexistence  of  ft.  I  localized 
the  Unpls  of  ft  in  my  hand. 

P  1-0  6  (smell  of  skatol).  The  fts  were  unpL  I  cannot  say  that  they  were 
coexistent  at  any  time,  but  rather  that  they  alternated.  The  prick  Sn  and  its  ft 
were  more  sharply  localized  than  the  olfactory  Sn  and  its  ft,  although  the  latter 
were  also  localized  fairly  welL  After  a  time  there  was  an  impl  F  which  was  not 
localized;  it  seemed  to  be  attached  to  the  complex  of  the  two  Sns.  I  could  not 
discover  any  qualitative  difference  in  the  two  fts,  nor  is  it  possible  to  say  which 
was  the  more  unpL 

P  1— T  3  (touch  with  a  piece  of  plush).  At  first  I  had  a  sharp  PSn,  The  ft 
attached  to  it  was  unpl  and  distinctly  localized.  At  the  same  time  the  ft  seemed 
to  affect  me  as  a  whole.  The  ft  due  to  the  tactile  Sn  was  at  first  neutraL  Later 
the  velvety  character  had  a  pi  ft.  I  was  not  conscious  of  the  fts  coexisting,  but 
quite  conscious  of  the  alternation  between  the  two. 

P  1-G  4  (quinine).  Both  ft  decidedly  unpl.  The  P  st  gave  a  tactile-pain  complex 
whose  ft  was  unpL  All  the  fts  were  localized  with  the  Sns  but  I  also  had  a  diffuse 
feeling  which  was  also  unpl.  The  gustatory  st  was  tactile,  thermal  and  gustatory, 
but  it  was  the  gustatory  Sn  alone  which  was  unpL  This  ft  was  also  localized  with 
its  Sn.    I  cannot  say  whether  the  ft  coexisted. 

Subject  P. 

Group  1. 

P  1.  First  rather  pi  then  unpl,  as  pressure  increased  slightly  unpl,  I  could 
distinguish  the  Sn  from  the  ft.  St  did  not  strike  me  as  a  prick  at  all,  more  like  a 
pressure. 

P  3.  First  ft  of  pressure  Sn  (seemed  to  be  pressure  downwards)  which  was  not 
unpL  As  pressure  increased  it  became  unpl.  As  the  ft  became  markedly  unpl  Sn 
of  P  arose.  The  unpl  ft  preceded  the  PSn.  I  can  analyze  the  unpl  ft  from  the 
pressure  Sn,  but  not  from  the  PSn.     No  images. 

P2.  I  seemed  to  be  able  to  distinguish  three  kinds  of  Sns:  (1)  tactile  touch 
proper,  changing  into  (2)  pressure ;  (3)  Sn  of  P  which  T  seemed  to  be  able  to  localize 
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in  bone.  Again  I  had  change  of  ft  from  neutral  to  unpL  Distinct  impulse  to  with* 
draw.  The  same  difficulty  as  before,  I  cannot  distinguish  PSn  from  its  ft.  Some 
visual  images. 

Group  2. 

P  1  (i.d.  <).  The  ft  of  the  first  was  at  first  pi  and  continued  till  nearly  the  end 
of  the  stimulation,  when  it  became  slightly  unpL  The  Sn  changed  from  pressure 
to  P  when  the  ft  changed.  The  ft  of  P  seems  hardly  distinguishable  from  the  Sn 
itself.  In  the  second  st  the  first  ft  was  pi  pressure  and  changed  very  rapidly  to 
unpl  and  change  in  ft  seems  to  coincide  with  arrival  of  PSn.  I  think  I  can  here 
distinguish  the  ft  from  the  P  itself.    Strong  impulse  to  pull  my  hand  away. 

P  3  (e.Ld.  <).  In  the  first  st  I  could  distinguish  the  pressure  from  the  PSn. 
The  pressure  Sn  seemed  to  be  neutral.  The  PSn  arose  later,  and  was  strongly 
unpl  accompanied  by  contraction  of  thigh  muscles,  no  visual  image.  The  second 
st:  I  got  no  PSn  at  all,  only  pressure  which  was  slightly  pL  Here  again  I  had  a 
chance  of  comparing  two  fts,  i.e.  the  unpl  ft  of  the  first  st  had  not  yet  died  away 
and  the  second  ft  alternated,  I  could  not  grasp  them  together  in  consciousness. 

P  2  (Ld.  <).  The  first  st:  I  could  distinguish  the  touch  from  pressure  Sn,  they 
were  both  neutral ;  visual  image.  The  second  st :  I  can  easily  distinguish  the  pressure 
from  the  PSn.  The  pressure  Sn  was  slightly  pi  which  turned  to  unpl  when  the 
PSn  arose.  The  two  fts  alternated  rapidly,  they  did  not  coexist.  Impulse  to  draw 
hand  away. 

Group  3. 

P  1 . 2.  No.  1  very  unpl.  No.  2  not  so  unpl.  In  No.  1  the  PSn  was  present 
the  whole  time  and  I  could  only  at  intervals  detach  the  PSn  from  the  tactile  Sn. 
In  No.  2  the  PSn  was  not  present  the  whole  time  and  I  could  more  easily  distinguish 
it  from  the  pressure  Sn.  The  two  PSns  were  not  in  consciousness  together  as  far 
as  I  cam  judge,  that  belonging  to  No.  1  seemed  to  swamp  that  belonging  to  No.  2. 
In  No.  1  I  do  not  think  I  succeeded  in  disconnecting  the  PSn  from  its  ft.  In  No.  2 
this  was  more  easy.     With  No.  1  I  had  constant  impulses  to  withdraw  the  hand. 

P  1 . 2  (repeated  on  another  date).  No.  1  unpl.  No.  2  if  anything  was  slightly 
pi.  I  found  I  could  attend  to  the  two  Sns  simultaneously,  if  I  attended  to  Sn  No.  2. 
U  I  tried  to  distribute  the  attention  evenly  over  the  two  No.  1  became  predominant 
and  No.  2  disappeared.  Only  at  the  beginning,  before  the  PSn  became  too  intense, 
could  I  discriminate  the  pressure  Sn  from  the  PSn  in  No.  1.  With  No.  2  I  had  no 
PSn  and  only  momentarily  could  I  distinguish  any  ft.  In  No.  1  I  failed  to  dis- 
criminate between  the  PSn  and  its  feeling-tone,  they  seemed  so  bound  up  together. 
With  No.  1  there  were  impulses  to  pull  the  hand  away. 

Special  exp&rimeni.    Stimulus  P  1  was  apphed  with  gradually  increasing  force. 

At  first  there  was  a  pressure  Sn  with  a  slight  pi  ft.  As  the  pressure  increased 
the  ft  became  unpl,  but  it  was  not  a  PSn.  Then  the  pressure  increased  stiU  more, 
there  arose  suddenly  the  PSn  which  was  then  the  chief  thing  in  consciousness  and 
I  could  distinguish  no  pressure  Sn.  I  can  say  from  this  that  the  PSn  had  a  definite 
modality  of  its  own,  quite  distinct  from  an  unpl  pressure  Sn. 

The  investigation  from  the  protocols  of  which  the  above  extracts 
are  given  is  not  yet  completed.    Yet  as  far  as  the  results  have  been  made 
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and  for  a  short  time  press  upon  the  diseased  tooth  we  produce  a  sensation 
which  is  decidedly  pain,  but  the  feeUng-tone  of  which  is  as  decidedly 
pleasant.  But  if  the  pressure  is  prolonged  or  increased  the  feeUng- 
tone  becomes  highly  unpleasant,  whilst  the  quality  of  the  sensation 
remains  unchanged.  Similar  conditions  prevail  in  the  case  of  pemiones 
(chilblains).  If  we,  even  during  a  period  where  no  unpleasant  itching 
sensations  are  experienced  in  the  affected  part,  exert  a  pressure  upon 
it,  this  pressure  is  recognized  distinctly  as  pain  which  is  distinctly 
pleasant.  It  might  here  be  argued  that  the  pain  sensation  produced 
by  pressure  on  the  diseased  tooth  or  on  the  chilblain  is  not  in  itself 
pleasant,  but  that  it  is  the  reUef  caused  by  the  pressure  that  possesses 
the  pleasant  feeUng-tone.  To  this  may  be  answered  that  no  relief  is 
given  since  the  tooth  is  pressed  harder  against  the  inflamed  periosteum. 
In  the  case  of  chilblains  the  pleasant  pain-sensation  may  be  produced 
at  a  time  when  there  is  no  other  unpleasant  sensation  coming  in  from 
the  affected  part.  But  if  there  are  unpleasant  sensations  derived 
from  the  chilblain  the  sensation  of  the  added  pressure,  which  by  itself 
would  be  unpleasant,  produces  a  pleasant  sensation,  i.e.  the  sum  or 
the  combination  of  two  unpleasant  sensations  is  a  pleasant  one.  The 
same  remarks  apply  to  prurigo  and  scratching.  In  maniacal  states 
pain  is  often  described  as  pleasant.  Thus  Ziehen  mentions  a  maniacal 
patient  with  a  carious  tooth  who  spoke  of  her  "divine  toothache^." 

To  this  class  belong  probably  those  cases  where  people,  under  the 
stress  of  some  great  excitement,  mostly  religious,  inflict  upon  themselves 
terrible  injuries  or  mutilations,  or  suffer  them  to  be  inflicted,  without 
apparently  suffering  any  pain  in  the  ordinary  sense  of  the  word.  As 
examples  we  may  cite  among  others  the  Buddhist  Fakirs  in  India  and 
the  Flagellants  in  Europe  during  the  thirteenth  and  fourteenth  centuries. 
That  form  of  algolagny  known  as  Masochism  may  be  counted  here  too. 
All  these  cases  become  comprehensible  if  we  assume  that  whilst  the 
quaUty  of  the  sensation  has  remained  constant,  its  feeling-tone  has 
changed  and  become  pleasant.  It  might  be  contended  that  a  psychical 
analgesia  would  explain  these  cases  equally  well,  but  to  this  there  is 
the  objection  that  the  undeniable  excessively  strong  conative  tendencies 
in  every  instance  can  find  a  solution  by  a  highly  marked  feeling-tone 
only. 

That  it  is  a  great  mistake  to  confound  pain  with  unpleasantness, 
to  regard  it,  in  fact,  as  the  acme  of  unpleasantness,  is  further  evidenced 

^  "Gottliche  Zahnschmera."  Ziehen.  Psychiatrie,  1894,  p.  10. 
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by  the  researches  of  v.  Tschisch^  who  inhaled  nitrous  oxide  or  injected 
cocaine  subcutaneously.  "  Small  doses  did  not  affect  sensations,  cuts 
and  needle-pricks  were  sensed,  they  did  not  produce  pain  but  only 
unpleasantness."  This  statement  doubtless  means  that  the  sensation 
of  pain  was  abolished  and  that  only  sensations  of  cutaneous  touch  with 
their  accompanjdng  feeling  of  unpleasantness  remained. 

Head  and  Thompson^  state :  "  When  a  strong  interrupted  current 
is  applied  to  the  foot,  the  patient  cries  out  with  pain  and  withdraws 
the  leg.  Suppose,  however,  that  the  lower  extremity  is  totally  insensitive 
to  painful  stimulation  of  all  kinds,  in  consequence  of  an  intramedullary 
lesion,  the  current,  even  when  of  excessive  strength,  cannot  cause  pain. 
But  so  long  as  tactile  sensibiUty  remains  perfect,  he  will  complain 
bitterly  of  the  discomfort  caused  by  this  form  of  stimulation. 

"  Careful  experiments  with  G.  G.  (No.  3,  p.  656)  and  W.  M.  (No.  5, 
p.  667),  both  of  whom  were  unusually  trustworthy  and  wiUing  patients, 
showed  that  the  movement  of  withdrawal  seemed  to  be  almost  as  violent, 
when  the  current  of  known  strength  was  appUed  to  the  analgesic  as 
to  the  normal  leg.  G.  G.  said  the  sensation  produced  was  a  kind  of 
exaggerated  tickling  more  unpleasant  than  pain.  Both  these  patients 
were  firm  in  their  assertions  that  the  sensation  was  not  painful ;  and 
yet  an  observer  watching  their  behaviour  would  suppose  they  were 
undergoing  intolerable  pain.  This  reaction  was  not  evoked  on  the 
analgesic  side  by  a  purely  painful  stimulus  such  as  the  prick  of  a  pin. 

"  Evidently  stimulation  with  a  strong  interrupted  current  normally 
causes  pain,  which  rising  to  intolerable  Umits  obscures  all  other  sensa- 
tions. But,  if  the  painful  impulses  are  interrupted  by  an  intramedullary 
lesion,  the  tactile  side  of  the  stimulus  is  revealed,  and,  when  the  current 
is  strengthened,  can  produce  a  sensation  painless,  but  intensely  dis- 
agreeable." 

There  are  also  certain  sensations,  "Stichempfindungen,"  of  which 
we  shall  speak  when  we  come  to  deal  with  pain-nerves,  and  which  we 
shall  endeavour  to  show  to  be  pain-sensations  of  feeble  intensity  and 
often  of  a  neutral  or  pleasant  feeling-tone  (p.  460). 

We  may  in  our  judgment  as  to  the  nature  of  pain  also  avail  ourselves 
of  the  following  great  difference  between  sensation  and  feeUng.  Intro- 
spection reveals  that  the  difference  between  sensation  or  perception 
and  its  memory-image  is  very  great  indeed,  and  we  need  not  go  here 

*  "  Der  Sohmerz,"  Zeitschr,  /.  Psychologic  und  Physiologie  d,  Sinnesorgane,    1901, 
Bd  XXVI.  14-32. 

*  "The  Grouping  of  AflFerent  Impulses  in  the  Spinal  Cord,"  Brain,  1906,  xxix.  644-6. 
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into  the  details  of  such  difference  which  have  been  exhaustively  discussed 
in  psychological  Uterature.  If  we  look  at,  say,  a  red  rose  and  perceive 
it,  and  after  a  little  while  ekphore  its  memory-image,  we  note  im- 
mediately how  unUke,  in  its  Ukeness,  this  memory-image  is  to  the  original 
perception.  But  if  we  have  introspected  also  with  regard  to  the 
affective  side  of  the  sense  experience  and  noted  the  very  pleasant 
feeUng-tone  we  find,  if  we  try  to  ekphore  this  feeUng-tone  with  the 
memory-image  and  to  attend  to  it,  that  there  exists  nothing  on  the 
affective  side  to  correspond  to  the  memory-image  on  the  cognitive 
side.  The  feeling-tone  of  a  memory-image,  or  its  affective  side  of 
consciousness,  is  a  fresh  feeUng-tone  or  emotion.  Eulpe^  speaks  thus 
about  the  matter:  "We  have  divided  the  sensations  into  two  large 
groups,  viz.  peripherally  excited  ones  and  centrally  excited  ones,  and 
have  found  that  this  distinction  is  not  unimportant  for  the  state  of 
psychical  affairs,  but  rather,  under  normal  conditions,  well  founded 
throughout  our  inner  experience.  With  feelings,  on  the  other  hand, 
no  deep  difference  can  be  estabUshed  between  peripherally  and  centrally 
excited  states.  Especially  the  centrally  excited  feelings  are  generally 
not  inferior  to  peripherally  excited  ones  as  regards  vividness,  and  are 
therefore  able  to  compete  with  them  successfully  for  the  command  over 
the  will."  If  we  examine  now  pain  in  the  Ught  of  this,  we  find  that  it 
behaves  exactly  Uke  a  sensation.  The  memory-image  of  an  experienced 
pain  stands  to  that  pain  in  exactly  the  same  relation  as  the  memory- 
image  of  a  colour,  or  sound,  or  smell  to  the  respective  actual  psychical 
experience,  whilst  the  affective  side  of  pain  behaves  Uke  the  affective 
side  of  any  other  sensation. 

How  confused,  however,  the  ideas  of  some  authors  are  upon  this 
point  is  instanced  by  the  following  quotation  from  Ribot*:  "Moral 
pain  is  at  first  attached  to  an  extremely  simple  representation,  to  a 
concrete  image,  that  is  to  siyr,  to  an  immediate  copy  of  a  perception. 
It  may  be  defined  as  the  ideal  reproduction  of  physical  pain.  It  requires 
only  one  condition,  memory.  The  child  who  has  had  to  swallow  a  nasty 
medicine,  he  who  has  had  a  tooth  drawn,  when  they  have  to  begin 
again,  experience  a  pain  which  cannot  be  called  physical,  since  it  is 
attached  to  a  mere  image.  It  (the  pain)  is  a  feeble  copy,  an  echo, 
of  it.  One  may  say  in  the  language  of  mathematicians  that,  in  this 
case,  moral  pain  is  to  physical  pain  as  image  is  to  perception."  Ribot 
calls  the  unpleasant  feeUng-tone  accompanjring  the  sensation  of  taste 

^  GrundrUs  der  Psychologic,  1893,  p.  231. 
■  La  Psychologie  des  aentipneiUs,  1908,  p.  44. 
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of  a  nasty  medicine  a  physical  pain  and  puts  it  into  the  same  category 
as  the  sensation  of  pain^  due  to  the  extraction  of  a  tooth.  He  fails 
to  see  that  what  is  experienced  with  the  memory-image  of  the  taste  of 
the  nasty  medicine  or  of  the  pain  of  tooth-extraction  is  a  new  occurrence 
of  feeUng-tone,  a  fresh  emotion — of  course  of  much  less  intensity  than 
the  feeUng-tone  or  emotion  attached  to  the  original  sense-experiences — 
and  ends  bj  calling  it  moral  pain.  A  fresh  confusion  to  the  already 
confused  use  of  these  terms. 

Here  is  also  the  place  for  refuting  a  contention  frequently  advanced 
in  order  to  show  that  pain  is  unUke  a  sensation^  namely,  whereas  the 
cause  of  a  sensation  is,  so  to  speak,  projected  into  the  outer  world, 
i,e,  it  is  interpreted  by  the  individual  as  a  property  of  the  external  world, 
this,  it  is  said,  is  not  so  in  the  case  of  pain.  The  light  appears  inherent 
in  the  candle  flame  or  the  star,  the  sugar  is  sweet,  and  the  rose  smells 
as  it  does,  but  the  knife  or  the  needle  does  not  look  painful.  But  surely 
this  statement  is  not  in  accordance  with  facts,  for  first  there  are  sensa- 
tions that  are  not  projected  into  the  outer  world,  and  secondly  there 
are  cases  where  painfulness  may  be  attributed  to  the  object  as  much 
as  sweetness  to  the  sugar,  or  sound  to  the  bell.  The  person  who  has 
suffered  repeatedly  from  skotoma  will  no  longer  project  the  oscillation 
into  the  outer  world.  The  sum  of  his  experiences  has  shown  him  that 
the  phenomenon  is  subjective  and  it  will  then  always  be  apperceived 
by  him  as  such.  The  same  remarks  apply  to  vertigo,  tinnitus,  formicatio, 
etc.  The  author  who  has  experimented  for  years  on  the  after-effect 
of  seen  movement^  has  long  ago  ceased  to  project  the  pseudo-movement 
into  the  outer  world,  but  experiences  it  as  a  subjective  phenomenon. 
Our  outer  world  is  an  empirical  structure  and  remains  an  outer  world 
only  as  long  as  there  is  no  contradiction  in  the  sum  total  of  our  ex- 
perience. The  sufferer  from  skotoma  looks  the  first  time  upon  his  hand 
and  sees  his  skin  in  writhing  movement,  but  there  is  no  sensation 
from  that  part  of  the  skin,  and  touching  it  with  a  finger  confirms  that 
the  skin  is  motionless.  A  few  repetitions  of  this  experience  and  the 
objectivity  of  the  movement  will  have  ceased  to  suggest  itself.  As  to 
the  second  point  we  have  to  deal  here  merely  with  a  question  of  acquire- 
ment  of  meaning.  The  ice  looks  cold  or  the  gong  as  having  a  soft  sound 
because  we  often  found  them  so,  and  to  the  person  who  has  frequently 
submitted  to  the  extraction  of  teeth  without  an  anaesthetic  the  dentist's 
forceps  look  doubtless  painful.    Bill  Sikes'  dog  would  probably  project 

^  **0n  the  After-effect  of  Seen  Movement/'  British  Journal  of  Psychology,  Monograph 
SuppUmerU,  No.  1.  1911. 
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as  much  painfulncss  into  his  master's  boot  as  savouriness  into  a  bone. 
"The  unpleasantness  of  toothache/'  says  TitchenSr^,  "is  far  more 
personal  to  me  than  the  pain  of  it.  The  pain  is  in  the  tooth,  the  un- 
pleasantness is  my  discomfort." 

Hugo  Feilchenfeld,  who  does  not  hold  quite  our  views,  expresses 
himself  as  follows:  "By  pain  we  understand  the  elementary  and 
therefore  no  further  definable  body-sensation.  PecuUar  to  it,  in 
opposition  to  the  other  sensations,  is  that  it  is  not  objectified;  in 
opposition  to  the  feelings,  that  it  is  not  excentred*."     And  again: 

"Pain   is   locaUsed,   pleasantness-unpleasantness  is   not  locaUsed 

Sensations  are  objectified  and  projected  into  the  outer  world;  pain  is 
excentred  and  locaUsed ;  feehngs  are  neither  objectified  nor  excentred'." 

Now  this  statement  is  absolutely  wrong.  It  is  the  outcome  of 
theorizing  from  preconceived  ideas,  and  not  the  result  of  independent 
and  unbiased  introspection  carried  out  under  experimental  conditions. 
We  have  only  to  refer  to  the  few  introspections  quoted  above  to  find 
numerous  instances  where  the  feeUng-tone  is  locaUzed  as  definitely 
as  the  sensation.  Without  giving  further  quotations  from  the  protocols 
of  the  author's  investigation  on  the  feeUngs  we  may  state  that  with 
tactile  stimuH  almost  invariably  the  feeling-tone  is  localized  with  the 
sensation  at  the  place  of  stimulation.  The  feehng-tone  of  the  gustatory 
sensations  is  in  the  mouth  and  of  olfactory  sensations  it  is  generally 
in  the  olfactory  chamber  of  the  nose.  The  feeUng-tone  of  auditory 
sensations  is  localized  in  the  ear  or  the  head  or  sometimes  referred 
to  the  stimulus  in  space.  In  the  case  of  visual  sensations  the  statement 
is  that  the  feeling  is  diffused  and  sometimes  it  is  localized  with  the 
stimulus  in  space. 

Again,  we  may  examine  the  question  whether  pain  is  a  sensation 
or  a  feeling  by  Kiilpe's  criterion  as  given  in  his  masterly  paper*  where 
he  states  that  feelings  are:  (a)  elementary  contents  of  consciousness, 
(5)  pleasantness  and  unpleasantness,  which  are: 

(A)    distinguished  from  sensations  by  the  fact  that 

(1)  they  are  not  in  a  specific  manner  dependent  upon 
sense  organs, 

(2)  they  do  not  leave  ideational  residua; 

*  An  Outline  of  Psychology,  1902,  p.  104.    ' 

'  Hugo  Feilchenfeld,  "  Ober  den  Blendungssotunerz,*'  Zeitschr.  /.  Sinnesphysiologiej 
1907,  Bd  XLn.  pp.  313-48. 

*  Idem:    **Cber  das  Wesen  des  Schmeraes,"  ilnd,  pp.  172-91. 

*  "On  the  Psychology  of  Feeling,"  Rapport  au  6"^  Congris  international  de  Psycho- 
logie,  Geneve,  1909,  pp.  181  seq. 
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(B)  distinguished  from  ideas  by  the  fact  that 

(1)  tlfey  are  not  reproducible, 

(2)  they  do  not  stand  in  any  associative  relations,  properly 
speaking,  to  each  other  or  to  other  ideas ; 

(C)  distinguished  from  thoughts  by  the  fact  that 

(1)  they  are  not  knowledge  of  objects, 

(2)  they  are  not  known  objects. 
Now  pain  is: 

(A)  (1)  Specifically  dependent  upon  sense  organs.  These  sense 
organs  are  now  generally  held  to  be  in  the  skin  the  numerous  naked 
interepithelial  nerve-fibrils.  We  shall  presently  revert  (p.  457)  to  this 
matter  and  meanwhile  turn  to  the  next  distinction. 

(A)  (2)  Pain,  unlike  the  feeling  of  unpleasantness,  leaves  a  distinct 
ideational  residuum,  for  we  may  have  as  distinct  a  memory-image  of 
any  particular  pain  as  we  may  have  of  the  sound  of  a  bell.    As  to 

(B)  (1)  the  ekphory  of  the  memory-image  of  a  pain,  and  its  absence 
in  the  case  of  feeUng,  this  has  been  referred  to  already  above  (p.  463). 

(B)  (2)  Pain  does  stand  in  associative  relation  to  other  ideas.  The 
dentist's  forceps  will  ekphore  a  memory-image  of  the  pain  previously 
experienced  at  a  tooth-extraction. 

(C)  (1)  We  find  that  pain  does  impart  knowledge  of  objects,  as  e.g. 
that  our  boot  is  tight,  and 

(C)  (2)  that  pain  forms  part  of  known  objects,  e.g.  a  com  on  the  toe. 

We  see  then  also  that  by  every  one  of  these  criteria  pain  is  not 
feeling,  but  sensation,  forming  ideas  and  other  cognitive  contents  of 
consciousness.  That  the  question  has  perplexed  many  authors  can 
be  shown  by  their  inconsistency  of  its  treatment,  Bot  at  various  periods 
of  their  career  but  in  the  same  book  or  paper.  Thus  Kiilpe^  states 
on  p.  92  of  his  Outlines:  "What  is  specific  of  pain  is  apparently  not 
the  never  wanting  sensation  quality,  be  this  quaUty  excessive  heat  or 
great  pressure,  or  a  shrieking  sound,  or  a  dazzling  light,  but  the 
unpleasantness  of  which  pain  is  considered  to  be  the  highest  degree. 
The  new  quality  which  in  pain  is  added  to  the  sensations  of  the  cutaneous 
sense  is  therefore  probably  not  a  special  quality  of  the  latter,  but  a 
feeling^  which  may  arise  by  the  excitation  of  all  sensory  nerves." 
Compare  with  this  the  statement  on  p.  248:  "There  may,  however, 
also  be  a  possibility  that  we  have  to  recognize  in  pain,  besides  the 
unpleasantness  that  is  contained  and  expressed  in  it,  a  special  class 
of  sensation  that  may  be  produced  by  the  excessive  stimulation  of 
>  Orundri99  der  Psychologies  1892.  <  Gefuhl.    The  italics  are  ours. 
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every  sensory  nerve.  Unpleasantness  would  then  evidently  not  be  the 
vehicle  of  those  quaUtative  differences  but  the  special  pain  sensation^ 
which  combines  with  it  in  pain." 

Another  example  is  furnished  by  Richet^.  At  the  beginning  of 
his  article  he  says :  "  It  is  a  mistake  to  put  pleasure  as  the  opposite 
of  pain,  for  it  is  difficult  to  mark  the  boundary  of  physiological  pleasure, 
whilst  pain  is  quite  definite.  The  pain  of  a  cut  is  something  precise 
and  net.  As  to  pleasure,  on  the  contrary,  all  is  obscurity  and  confusion. 
The  pleasure  of  the  sexual  act  is  the  only  acute  and  really  physiological 
pleasure."  Whilst  towards  the  end  he  makes  the  following  statement. 
"  Every  disagreeable  excitation,  every  unpleasant  (p6nible)  feeUng  is  a 
pain :  a  discordant  sound,  a  fetid  smell,  a  dazzUng  Ught,  a  bitter  taste 
are  perceptions  which  may  with  perfect  right  be  called  painful." 

Strong's'  criticism  may  well  be  cited  here.  The  theory  which  looks 
upon  the  feeUngs  as  aspects,  or  sides,  or  moments,  he  calls  the  "aspect 
theory"  which  is  identical  with  Marshall's*  "Quale  Theory."  He  says, 
"touch,  pain,  heait,  cold,  are  all  independent  one  from  another."  He 
refers  to  Wundt,  Lehmann  and  Kiilpe,  who  all  hold  pain  to  be  maximal 
unpleasantness,  but  who  all  admit  that  intense  pain  changes  the  quaUty 
of  a  sensation  which  becomes  reduced  and  eventually  abolished.  The 
statement  reflects  actually  the  facts  and  is  incompatible  with  the  aspect 
theory.  At  one  extreme  all  is  cognition  and  no  feeling,  and  at  the 
other  extreme  all  is  feeling  and  no  cognition.  "  Can  the  intensity  of  a 
sensation,  he  asks,  cover  up  and  conceal  the  quaUty  (i.e.  pain)?  No 
more  than  the  breadth  of  a  smile  can  conceal  the  face.  The  aspect 
theorist  may  be  said  to  make  the  same  mistake  as  a  person  who,  viewing 
the  series  of  colours  between  red  and  yellow,  should  ascribe  the  yellow 
apparently  visible  in  the  orange  as  a  sort  of  tone,  and  the  red  visible  in  it 
as  the  sensational  basis  to  which  this  tone  is  attached." 

We  may  now  with  advantage  return  to  the  statement  made  on  p.  456 ; 
that  pain  is  specifically  dependent  upon  sense-organs.  It  is  at  present 
generally  held  that  these  sense-organs,  as  first  pointed  out  by  v.  Frey, 
are  the  numerous  naked  interepithelial  nerve-fibrils,  "...but  these 
pain-endings  in  the  skin,"  as  Sherrington**  puts  it,  "seem  almost  equally 
excited  by  stimuli  of  such  different  modes  as  mechanical,  thermal 

^  Italics  are  ours. 

*  "La  douleur,"  Revue  philosophiquef  2«»«  ann^e,  tome  iv.  pp.  467-81. 
»  "The  Psychology  of  Pain,"  Psychological  Review,  1896,  ii.  329-47. 

*  Pain,  Pleasure,  Aesthetics,  1894. 

»  The  Integrative  Action  of  the  Nervous  System,  1909,  p.  227. 
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conductive,  thermal  radiant,  chemical  and  electrical.  That  is,  they 
appear  anelective  receptors.  But  it  is  to  be  remarked  that  these  agents, 
regarded  as  excitants  of  skin-pain,  have  all  a  certain  character  in 
common,  namely  this,  that  they  become  ddeqiiate  as  excitants  of  pain 
when  they  are  of  such  intensity  as  threatens  damage  to  the  skin.,. they 
may  be  regarded  as  a  group  of  excitants  which  has  in  relation  to  the 
organism  one  feature  common  to  all  its  components,  namely,  a  nocuous 
character."  And  "Further,  the  reflex  they  excite  (i)  is  prepotent, 
(ii)  tends  to  protect  the  threatened  part  by  escape  or  defence,  (iii)  is 
imperative,  and  (iv)  if  we  include  psychical  evidence  and  judge  by 
analogy  from  introspection,  is  accompanied  by  pain^.^^  As  evidence 
that  these  free-ending  fibrib  function  as  the  receptors  of  pain-nerves 
is  frequently  cited  the  fact  that  the  cornea  and  conjunctiva  give  rise  to 
pain  only,  without  tactile  or  thermal  sensations,  and  that  these  tissues 
do  not  contain  any  other  nerve-endings  but  free  neuro-fibrils.  The 
correctness  of  this  view  has,  however,  been  attacked*.  A  more  suitable 
example  is,  I  beUeve,  the  dentine.  Here  J.  Howard  Mummery'  has 
shown  lately  that  free-ending  neuro-fibrils  exist,  and  it  has  been  con- 
firmed by  T.  Deppendorf*.  From  the  dentine  no  other  but  pain-sensa- 
tions can  be  eUcited. 

Perhaps  the  strongest  objection  to  admitting  the  existence  of  special 
pain-nerves  is  the  one  advanced  by  Rivers*  who  looks  upon  the  above 
mentioned  neuro-fibrils  as  the  end-organs  of  common  sensibility,  and 
pain  as  the  psychical  concomitant  of  excessive  stimulation  of  these 
end-organs.  The  reason  given  for  this  view  makes  it  at  first  appear 
quite  feasible.  Rivers  states  it  thus:  "It  may  happen  to  a  man  to 
suffer  pain  in  a  particular  region  or  tissue  of  the  body,  once  only  in  the 
course  of  his  lifetime,  or  possibly  not  even  once,  nay  we  may  suppose 
that  in  this  or  that  region  or  tissue  pain  is  felt  once  only  in  one  individual 
among  a  large  number  of  persons.  If  we  suppose  that  pain  is  'not  as 
suggested  above  an  excessive  phase  of  something  which  is  continually 
going  on  in  a  lower  phase,  but  a  something  by  itself  quite  distinct 
from  all  other  sensations,  we  are  driven  to  conclude,  since  such  a  sensa- 

»  Loc.  cit.  p.  319. 

«  Cf.  W.  H.  R.  Rivers  in  Foster's  Textbook  of  Physiology,  6th  edition,  1900,  pt  iv.  1641. 

»  **0n  the  Distribution  of  the  Nerves  of  the  Dental  Pulp,"  PhU.  Trans.  Roy.  Soe. 
London,  Feb.  1912,  cm.  b.  337-49. 

*  "Beitrage  zur  Kenntnis  der  Innervierung  der  menschlichen  Zahnpulpa  und  des 
Dentins,"  Deutsche  Monatsschrift  filr  Zahnheilkunde,  Sept.  1913,  Heft  9,  SI"'  Jahrsiang, 
pp.  689-719. 

»  Loc.  cU.  p.  1540. 
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tion  must  have  a  special  mechanism,  including  special  afferent  nerve- 
fibres  to  carry  it  out,  that  in  the  case  in  question  such  a  mechanism 
of  pain  has  been  preserved  intact  but  imused  through  whole  generations 
in  order  that  it  may  once  in  a  while  come  into  use,  which  is  in  the 
highest  degree  improbable.  This  difl&culty  disappears  if  we  suppose 
that  the  constantly  smouldering  embers  of  common  sensibiUty  may 
be  at  any  moment  fanned  into  the  flame  of  pain.  We  may  conclude 
then  that  the  skin  in  common  with  other  tissues  possesses  common 
sensibiUty,  and  that  when  this  is  excited  in  excess,  so  as  distinctly 
to  affect  consciousness,  we  call  it  pain."  The  force  of  the  contention 
is  evident,  that  in  the  course  of  evolution  no  system  of  organs  could 
have  been  developed  and  maintained  itself  unatrophied  where  it  does 
not  frequently  function.  It  may  appear  improbable,  in  the  present 
state  of  our  knowledge,  that  there  should  be  any  special  pain-nerves 
developed  in  every  part  of  the  organism  when  many  of  these  do  not 
function  in  one  individual  in  a  milUon,  or  for  many  generations.  There 
is,  however,  this  vital  objection  against  Rivers'  theory. 

The  cognitive  content  furnished  to  our  consciousness  by  the  common 
sensibiUty  or  body  sensations  is  very  meagre,  generally  probably  almost 
nil  or  only  forming  a  fringe  or  a  backgroimd.  The  affective  content 
of  consciousness  is  probably  also  mostly  very  sUght  and  marginal. 
Frequently,  however,  this  affective  content  may  become  highly  pleasant 
or  unpleasant  and  may  give  rise  to  states  of  consciousness  when  feeUng 
only  appears  to  be  the  content  {vide  p.  428),  a  cognitive  content  being 
practically  absent  or  constantly  changing  and  evidently  independent  of, 
and  without  influence  on,  the  affective  content.  Now  the  unpleasant 
feeUng  may  become  very  great,  unspeakable,  as  e.g,  in  approaching 
collapse  or  severe  sea-sickness,  yet  it  is  not  pain.  Or  the  body  sensations 
may  become  very  great  and  powerful  as  for  instance  those  that  give 
rise  to  desire  for  defaecation  in  diarrhoea,  or  those  in  vomiting.  The 
increased  intensity  of  the  sensations  or  the  unpleasant  feeUng  is  recog- 
nized, as  it  is  in  a  dazzUng  Ught  or  deafening  noise,  but  without  the 
trace  of  actual  pain  in  the  one  or  the  other.  On  the  other  hand  pain 
may  be  present  and  be  distinctly  recognized  as  such,  yet  it  need  not 
be  very  strong  or  very  unpleasant. 

We  shall  therefore  have  to  discard  Rivers'  argument  that  the 
interepetheUal  fibrils  are  the  nerve-endings  for  common  sensibiUty,  the 
excessive  excitation  of  which  we  call  pain.  In  this  we  are  justified  by 
the  following  consideration.  The  pain-spots  give  rise,  when  gently 
stimulated,  to  sensations  called  "  Stichempfindungen,"  sensations  of 
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prick,  which  are  said  to  be  entirely  free  from  pain.  Thunberg^  says 
this  about  them  (the  italics  are  ours) :  "  The  freedom  of  these  sensations 
from  pain  is  excellently  demonstrated  by  the  fact  that  they  most 
certainly  constitute  an  important  component  in  gustatory  sensations, 
which  are  excited  by  several  of  our  condiments,  e.g.  mustard  and  pepper, 
and  with  intensities  where  these  sensations  are  still  pleasant.  Also 
carbon-dioxide  (in  sparkUng  beverages)  and  alcohol  may  produce 
agreeable  compound  sensations,  where  these  prick-sensations  form  a 
component."  Now  here  too,  we  maintain,  there  i^  faulty  analysis, 
again  due  entirely  to  the  baneful  influence  of  our  ill-defined  terminology. 
These  gentle  "  Stichempfindungen "  which  ^' are  free  from  pain,^^  and 
the  component  of  the  compound  taste  sensation  which  is  found  in 
mustard,  pepper,  and  sparkling  beverages  are  all  sensations  of  the 
very  same  quality,  of  the  same  modahty,  as  are  those  sensations  which 
are  ordinarily  called  pain-sensations ;  their  intensity  is  feeble,  and  when 
it  is  strong  they  constitute  Pain  of  ordinary  language.  If  it  is  not 
expedient  to  banish  the  term  Pain  entirely  from  the  psychological 
vocabulary,  we  must  at  least  always  bear  in  mind  that  Pain,  as  a 
psychological  terminus  technicus,  denotes  those  sensations  that  are 
produced  by  the  stimulation  of  the  specific  pain  end-organs,  and  which 
sensations  may  run  through  the  whole  gamut  of  intensity,  from  the 
very  weakest  to  the  strongest,  and  whose  feeUng-tone  may  vary  from 
very  pleasant,  as  in  the  gentle  pricking  of  champagne,  to  most  unpleasant, 
as  in  the  torture  of  a  renal  colic. 

The  elementary  sensation  which  can  be  analyzed  out  of  the  gustatory 
sensation-complex  and  is  common  to  those  of  sparkling  beverages, 
mustard,  pepper,  ginger,  etc.  is  a  sensation  of  pain,  the  feeling-tone 
of  which  is  decidedly  pleasant  to  most.  In  the  "  Stichempfindungen  " 
produced  by  stimulating  a  pain-spot  with  a  v.  Frey's  hair  we  have 
still  pain  of  greater  intensity  than  that  in  the  compoimd  sensation 
due  to  champagne  or  pickles.  Here  the  sensation,  if  the  hair  be  not 
too  stiff,  is  generally  without  any  particidar  feeUng-tone.  We  have 
still  pain,  which  now  coincides  with  the  physical  or  bodily  pain  of 
ordinary  language,  when  we  suffer  from  a  severe  toothache  or  an  attack 
of  gall-stone  or  gout,  and  where  the  feeUng-tone  is  now  highly  unpleasant. 

We  do  not,  of  course,  assert  that  all  the  free-ending  fibrils  are  pain 
end-organs.     There  may  be  end-organs  of  common  sensibility  which 


^  Article  on  Schmerzempfindungen  in  Nagel's  Handbuch  der  Physiologie  des  Mendchen. 
Bd  ra.  p.  696. 
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are  of  a  similar  or  identical  structure,  but  these  no  more  give  rise 
to  sensations  of  pain  than  the  end-organs  for  touch,  warmth,  or  cold. 

We  may  now  shortly  refer  to  some  other  theories  respecting  the 
conduction  of  pain-stimuli.  There  is  first  the  most  widely  adopted 
and  popular  theory  that  excessive  excitation  of  any  end-organ  will 
give  rise  to  pain.  Thus  a  dazzling  light  gives  rise  to  "Blendungs- 
schmerz,"  a  very  loud  soimd,  e.g.  that  of  an  explosion,  invests  the 
auditory  sensation  with  painfulness,  excessive  stimulation  of  cutaneous 
touch-end-organs  gives  rise  to  cutaneous  pain,  etc.  This  theory  will 
not  stand  investigation.  There  is  no  pain  experienced  with  olfactory 
or  gustatory  stimuU,  qua  olfactory  or  gustatory.  The  pain  experienced 
with  a  loud  sound  has  nothing  to  do  with  the  auditory  sensation  itself, 
but  is  due  to  the  violent  mechanical  stimulus,  the  excessive  stretching 
of  the  membrana  tympani.  The  "Blendungsschmerz"  is  not  due  to 
excessive  stimulation  of  the  optic  nerve  but,  as  some  think,  to  physio- 
logical changes  in  the  choroidea  or,  more  probably,  to  the  excitation 
of  the  ciliary  nerves  by  a  violent  contraction  of  the  iris,  since  by  para- 
lysing them  with  homatropine  this  pain  may  be  abolished.  Wertheimer^ 
has  demonstrated  by  his  experiments  on  dogs  that  the  pain  experienced 
on  section  of  the  optic  nerve  is  not  due  to  the  fibres  of  that  nerve  but 
to  pain  nerves  situate  within,  and  in  close  proximity  to,  the  optic 
nerve.  Krause's^  observations  after  the  extirpation  of  the  gangUon 
Gasseri  point  in  the  same  direction.  He  found  that  patients  could 
on  the  operated  side  look  into  the  sun  without  experiencing  any  pain. 
Besides  Feilchenfeld®  admits:  "He  who  expects  a  sensation  as  if  his 
eyes  were  touched,  pricked,  cut,  or  pressed  will  not  admit  a  Blendungs- 
schmerz."  This  is  tantamount  to  a  confession  that  we  are  dealing 
with  a  feeling  of  unpleasantness,  and  not  with  a  sensation  of  pain. 

Another  theory  is  that  held  by  Goldscheider*,  namely  that  sight, 
hearing,  taste,  smell,  heat  and  cold  do  not  give  rise  to  pain  sensations, 
but  that  the  sense-organs  of  touch  do  so;  but  as  Behan^  points  out. 
touch  and  pain  cannot  have  evolved  the  one  from  the  other,  because 
their  distribution-areas  are  not  the  same.  Pressure  on  the  ulnar  nerve 
makes  pain  and  temperature  sensations  disappear,  but  not  touch, 
localization  or  the  muscular  sense. 

*  "La  douleur  et  les  nerfs  dolorifiques/'  Annie  psych.  1907,  t.  xin.  pp.  370-99. 

*  Die  Neurnlgie  des  Trigeminus,  Leipzig,  1896. 

*  "  Cber  den  Blendungsschmerz,"  Zeitschr.  f.  Sinnesphysiologiey  1907,  Bd  XLn.  pp. 
313-48. 

*  Vber  den  Schmerz,  1894,  »  Pain,  1914,  p.  32. 
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Oppenheimer's^  view,  that  the  vasomotor  nerves  transmit  pain- 
sensations,  is  evidently  wrong,  since  on  section  of  the  posterior  roots 
analgesia  is  produced,  whilst  the  vasomotor  nerves  continue  to  function. 

There  remains  to  be  mentioned  Wundt's  theory,  which,  as  far  ba 
the  conduction  in  the  spinal  cord  is  concerned,  is  advocated  in  a  modified 
form  also  by  Goldscheider  and  others.  Wundt  holds  that  the  end- 
organs  of  any  sense  may  give  rise  to  pain.  But  whereas  the  sensation 
proper  is  transmitted  by  the  white  fibres,  pain  travels  to  the  brain 
through  the  grey  matter.  The  criticisms  advanced  above  apply  also 
here. 

We  have  up  to  the  present,  except  on  pp.  458-9  where  we  discussed 
Rivers'  theory,  been  concerned  mainly  with  cutaneous  pain.  Pain  may, 
however,  be  elicited  from  the  muscles  and  tendons  and  from  the  viscera. 
With  the  former  strong  pressure  is  the  general  adequate  stimulus,  whilst 
the  viscera  may  be  pinched,  cut,  pricked,  etc.,  without  producing  any 
sensations  of  pain.  These  mechanical  stimuli  are  not  adequate  stimuli. 
The  adequate  stimulus  for  most  viscera  is  stretching  or  distension. 
Sherrington^  says  this  about  it :  "  The  stimulation  which  excites  pain 
in  these  internal  organs  is  usually  of  mechanical  kind,  e.g.  calculus, 
and  the  surgeon's  knife  and  needle  provide  mechanical  stimuli,  and 
Haller  and  his  co-workers  in  their  research  employed  multiform  stimuli, 
many  of  them  mechanical  in  quality.  But  though  mechanical,  the  latter 
are  remote  in  quality  from  the  former ;  the  former  are  distensHe.  The 
action  of  a  calculus  can  be  imitated  by  injecting  fluid  of  itself  innocuous. 
Marked  reflex  effects  can  be  excited  from  the  very  organs,  the  cutting 
and  woimding  of  which  remains  without  effect." 

We  have  endeavoured  to  show  in  this  section  (1)  that  Pain,  in  the 
proper  psychological  sense  of  the  term,  must  not  be  confounded  with 
what  is  called  pain  in  ordinary  parlance  and  which  is  distinguished 
as  "physical  or  bodily  pain"  and  "mental  or  moral  pain."  The 
former,  i.e.  physical  or  bodily  pain,  is  Pain  in  the  proper  psycho- 
logical sense  of  great  intensity  and  highly  unpleasant  feeUng-tone, 
whilst  the  latter,  i.e.  mental  or  moral  pain,  has  nothing  whatever  to 
do  with  pain,  being  merely  the  unpleasant  affective  content  of  a  mental 
experience.  (2)  That  Pain  is  a  sensation  of  a  definite  modality  of  its 
own.  (3)  That  its  affective  aspect  may  be  pleasant,  or  neutral,  i.e. 
absent,  or  unpleasant. 

*  Schmerz  und  TemperaturempfTidungcn,  1893. 

■  The  Integrative  Action  of  the  Nervous  System,  London,  1909,  p.  12. 
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III. 


In  the  first  section  of  this  paper  we  have  shown  that  from  certain 
generally  accepted  premises  there  follows  the  logical  conclusion  that 
the  affective  side  of  our  consciousness  corresponds  to  definite  neurone- 
processes,  in  other  words,  that  there  must  be  a  centre  for  the  feeUngs, 
pleasant-unpleasantness.  It  may  be  here  in  place  to  say  a  word  about 
the  term  "cerebral  centre"  to  avoid  any  misimderstanding.  By  a 
centre  we  do  not  necessarily  mean  a  group  of  neurones  situated  in 
some  particular  spot  or  area  of  the  brain,  any  more  than  that  psycho- 
logists, who  are  a  group  of  persons  engaged  in  the  elucidation  of  pheno- 
mena psychical,  need,  of  necessity,  all  reside  at  the  Psychological 
Department  of  University  College.  Some  may  live  in  different  parts 
of  London,  others  have  their  home  in  Oxford,  Cambridge,  Berlin  or 
Leipzig,  etc. ;  still  they  form  a  group  bound  together  by  community 
of  interest,  the  individuals  of  which  are  in  touch  with  each  other  and 
influence  one  another  by  their  technical  literature  or  by  correspond- 
ence, etc. 

In  the  second  part  we  diverged  and  enlarged  upon  the  nature  of 
pain,  showing  that  pain  in  the  proper  technical  siense  was  a  sensation 
which  may  or  may  not  have  a  pleasant  or  an  unpleasant  feehng-tone. 
We  considered  that  examination  all  the  more  necessary,  since,  as  we 
shall  see,  the  confusion  of  the  sensation  of  pain  and  the  feelings  of 
pleasantness-unpleasantness  is  as  great  among  neurologists  as  it  is 
among  psychologists.  But  whilst  with  psychologists  the  harm  does 
not  extend  much  beyond  the  misconception  of  the  nature  of  pain, 
with  neurologists  the  harmful  influence  may  just  begin  to  make  itself 
felt  at  this  point.  For  unless  the  neurologist  is  clear  on  the  fundamental 
difference  between  the  sensation  of  pain  and  the  feeUngs  of  pleasantness- 
unpleasantness,  his  researches  in  this  field  may  miscarry  or  their  issue 
be  obscured.  The  demonstration  of  a  pain-centre  is  not  ipso  facto 
the  discovery  of  a  feeUng-centre,  and  vice  versa. 

We  shall  not  enter  into  a  general  discussion  of  the  hypotheses  that 
postulate  a  cerebral  centre  in  order  to  explain  the  phenomena  of  pain 
or  of  unpleasantness — these  are  generally  not  distinguished  one  from 
another — nor  do  we  intend  to  refute  the  theories  of  those  investigators, 
like  Meynert  and  others,  who  assume  some  general  cerebral  condition, 
e,g,  anaemia  and  hyperaemia,  as  the  physical  basis  of  the  feeHngs. 
What  we  propose  is  to  bring  forward  certain  further  facts  which  bear 
on  tjie  conclusion  arrived  at  above  by  deductive  reasoning. 
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We  may  begin  by  citing  a  case  quoted  by  Weir  Mitchell^ :  "Dr  Eve 
says  he  knew  the  patient;  for  years  he  was  intimate  with  his  family 
physicians.  They  had  often  spoken  of  Mr  A's  peculiar  incapacity  to 
feel  pain.  He  became  at  last  Dr  Eve's  patient  and  died  of  erysipelas, 
apparently  made  worse  by  repeated  applications  of  tartar  emetic 
ointment,  used  by  the  sick  man  in  excess  because  they  gave  rise  to  no 
pain.  The  remainder  I  quote  in  fuU^ :  *  Mr  A  was  about  56  years  old 
at  the  time  of  his  death.  He  was  of  sanguino-leuco-phlegmatic  tempera- 
ment; was  a  corpulent  man,  weighing  about  250  lbs.,  and  had  been  a 
free  liver.  He  was  a  lawyer  by  profession,  of  good  intellect,  being  a 
man  of  strong  mind  and  body,  and  had  acquired  considerable  reputation 
as  an  advocate  and  politician.  And  now,  in  relation  to  his  possessing 
a  natural  state  of  anaesthesia,  the  following  facts  are  submitted : 
During  a  poUtical  campaign,  not  liking  the  appearance  of  a  finger 
injured  in  a  rencontre,  he  bit  it  off  himself  and  spat  it  upon  the  ground. 
He  had  at  one  time  an  ulcer  on  a  toe,  which  resisted  treatment  for 
nearly  three  years.  Mr  A  told  his  physician  at  the  time,  and  has  since 
repeated  the  same  statement,  that  from  first  to  last  it  never  gave  him 
any  pain.  An  abscess  also  formed  at  one  time  in  his  hand,  involving 
in  its  process  the  whole  forearm  and  arm,  which  became  enormously 
swollen  up  to  the  body  and  threatened  his  Uf e.  The  lancet  had  repeatedly 
and  freely  to  be  used,  and  was  followed  up  by  a  copious  discharge  of 
pus  for  several  weeks.  During  the  whole  treatment  he  said  he  experi- 
enced no  pain.  He  said  he  felt  no  pain  when  his  eyes  were  operated 
upon  for  cataract;  neither  did  they  inflame.  I  can  vouch  for  his 
statue-like  immobility  during  the  second  operation.  When  his  neck 
was  pustulated  by  tartar  emetic  ointment  he  did  not  feel  it,  but  ordered 
the  appUcation  to  be  repeated.  I  made  three  incisions  with  a  bistoury 
in  his  jieck  to  relieve  erysipelatous  inflammation.  He  was  so  unconscious 
of  the  operation  that  after  it  was  performed  he  asked  me  to  do  it,  that 
he  might  turn  over  on  his  back  in  the  bed.  He  told  his  attending 
physician  that  he  never  suffered  pain  from  any  cause  whatever  until 
his  last  illness.  For  some  days  after  its  development  he  complained 
of  the  erysipelas,  and  then  passed  into  his  usual  insensible  condition 
before  the  state  of  coma  supervened.  It  is  proper  to  say  that  Mr  A 
was  a  man  of  great  probity,  and  never  boasted  of  being  insensible  to 

^  "A  Case  of  Natural  Anaesthesia/'  contained  in  an  article  entitled  "Precision  in 
the  Treatment  of  Chronic  Diseases,"  Medical  Record^  XLn.  New  York,  Dec.  24,  1892, 
721-26,  from  Paul  Eve's  Surgical  Cases,  p.  771. 

*  Southern  Medical  and  Surgical  Journal,  1849,  v.  • 
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pain.  The  only  cause  suggested  for  this  truly  singular  and  peculiar 
condition  of  the  system  of  this  patient,  is  the  free  use  of  alcoholic 
potations,  to  which  he  was  at  one  time  much  addicted.  But  others 
have  drunk  more  than  ever  he  did  without  producing  the  same 
result.  We  think  the  case  of  sufficient  interest  to  deserve  a  passing 
notice.' " 

This  case  is  certainly  of  sufficient  interest  to  deserve  much  more 
than  "  passing  notice,"  which  the  author  modestly  claims.  It  is  com- 
prehensible if  we  look  upon  it  as  an  instance  of  psychical  analgesia, 
on  a»par  with  psychical  blindness  or  psychical  deafness.  From  the  de- 
scription of  the  case  it  is  evident  that  the  patient's  psychical  life  was 
not  devoid  of  feeUngs,  pleasantness-unpleasantness,  for  no  mention  is 
made  that  these  were  absent,  which  would  have  been  still  more 
remarkable  than  the  constitutional  analgesia.  On  the  contrary,  we 
are  told  that  he  was  of  a  "  sanguino-leuco-phlegmatic  temperament." 
Further,  since  he  bit  off  his  finger,  it  must  have  annoyed  him,  thus 
indicating  an  impleasant  feeling- tone,  and  the  fact  that  he  was  "at 
one  time  addicted  to  the  free  use  of  alcohoUc  potations"  reveals  that 
they  must  have  afforded  him  pleasure.  Thus  the  case  becomes  important 
in  a  second  point,  inasmuch  as  it  confirms  our  contention  of  the 
difference  of  the  sensation  of  pain  and  the  feelings,  pleasantness- 
unpleasantness^. 

In  turning  next  to  give  some  account  of  the  views,  theories  and 
speculations  respecting  a  centre  for  Feeling  we  must  bear  in  mind  that 
we  cannot  separate  this  question  altogether  from  that  of  a  centre 
for  pain  owing  to  the  confusion  between  the  tavo.  The  account  lays 
no  claim  to  completeness;  in  fact,  from  the  very  nature  of  the  case, 
it  cannot  be  but  fragmentary. 

We  may,  in  passing,  mention  Wundt^  as  a  representative  of  the 
large  class  of  authors  who  definitely  deny  the  existence  or  necessity 
for  the  existence  of  a  pain-centre:  "But  the  more  such  phenomena 
depend  upon  the  general  properties  of  the  central  substance,  the  less 
do  they  justify  the  hypothesis,  which  has  crept  up  now  and  again, 
of  a  specific  pain-centre,  or  even  the  supposition  that  there  exist  for 
the  pain-stimuli  proper,  paths  that  are  completely  separated  from  the 
other  sensory  nerves... All  those  properties  of  pain-excitation,  in  fact, 

^  Another  most  interesting  case  of  entire  absence  of  the  Pain-Sense  is  reported  by 
Erwin  Stransky :  **  Zur  Pathologie  des  Schmerzsinnes/*  Monatschriftf.  Psych,  u.  Neurologie, 
xn.  pp.  631-635.  1902.— Ref.  Zeitschrift  f.  Psychologies  xxxv.  p;  71.  F.  Kiesow  refers  to 
a  third  case,  vide  Archivf.  d.  ges.  Psych.,  1910,  Bd  xvui,  pp.  265-304. 

*  OrundzUge  der  physiol  Psychologies  5^  Aufl.  1902,  Bd  n.  p.  45. 
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» 
remind  one  immediately  of  the  excitability-conditions  of  the  central 

substance." 

Ziehen^  affirms  that  "the  feeling  tones  and  affections,  from  the 
simplest  to  the  most  complicated  ones,  are  psychophysical  processes, 
i.e Uke  all  other  psychical  states  they  depend  on  the  cortical  parallel- 
processes.  Decisive  in  this  are  especially  our  clinical  observations  in 
those  mental  diseases  which,  as  we  know  from  autopsy,  are  caused  by 
a  progressive  destruction  of  the  cortical  elements,  i,e.  'especially  in 
Dementia  paralytica  and  Dementia  senilis.  Without  exception  the 
destruction  of  the  cortex  goes  hand  in  hand  with  an  impoverishment 
of  the  affective  life  which  leads  ultimately  to  total  apathy,  to  entire 
loss  of  all  feeling-tones  and  affections."  He  then  formulates  his  theory 
as  follows: 

"Positive  affections  increase  the  readiness  for  discharge,  negative 
affections  diminish  it.  ExcitabiUty,  Excitation,  and  Dischargeability 
must  be  sharply  distinguished  one  from  another.  The  affections  have 
not  to  do  with  excitabiUty,  but  with  the  excitation  itself  and  its  dis- 
chargeabiUty...The  feeling  component  of  the  psycho-physical  processes 
is  identical  with  the  readiness  for  discharge  of  the  cortical  cells. 
A  certain  sensational  or  ideational  content  corresponds  to  a  certain 
process  of  change  (e.g,  a  chemical  change)  in  the  cortical  cells.  In  a 
certain  change-process  of  this  kind  the  readiness  for  discharge  may  be 
of  varying  degree,  i.e.  the  tendency  and  abiUty  for  the  propagation 
of  the  excitation  (e.g.  of  the  chemical  change)  into  the  association  and 
projection-fibres  arising  from  the  neurone  may  be  greater  or  smaller. 
The  positive  feeUng-piocesses  correspond  to  a  greater  readiness  for 

discharge,  the  negative  feeling- processes  to  a  smaller  readiness From 

the  standpoint  of  the  discharge  theory  there  may  be  the  temptation 
to  think  also  of  an  anatomical  locaUsation.  It  has  already  been  shown 
that  the  search  in  the  cortex  for  a  centre  for  feeling  is  in  vain.  One 
may,  however,  think  of  an  intra-cellular  localisation,  and  be  inclined 
to  ascribe,  also  in  the  sense  of  the  discharge  theory,  to  that  part  of 
the  ganglion-cell  to  which  falls  the  discharge  of  the  excitation,  viz.  the 
so-called  '  cone  of  origin '  of  the  axis-cylinder  process,  a  special  relation 
to  the  feeUng-processes." 
.    Richet^  denies  the  existence  of  special  pain-nerves  and,  in  order  to 

1  "  Physiologiache  Psychologic  der  Gefiihle  und  Affekte,"  Verhandlungen  der  OegeU- 
schaft  dmtscher  Naturforscher  und  ArztCy  TS^e  Vers.  1903,  TeU  1,  pp.  44-61. 

*  "La  douleur,"  Revue  philosophiquCf  1877,  t.  iv.,  and  "Les  nerfs  de  la  douleur,"  t6. 
1896,  t.  VI.  p.  716. 
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explain  the  phenomena  of  pain  (which  for  hfm  is  intense  unpleasantness), 
assumes  a  pain-centre,  the  seat  of  which,  he  admits,  is  unknown,  but 
which  ends,  he  holds  with  Charcot  and  Tiirck,  in  the  fibres  of  the  posterior 
part  of  the  internal  capsule.  So  if  there  is  a  lesion  in  this  part  the 
peripheral  excitations  are  no  longer  conducted.  These  fibres  conduct 
at  the  same  time  sensory  impressions,  tactile,  thermal,  muscular,  and 
impressions  of  pain.  Higher  up  there  would  be  distinct  centres  for  each 
special  sense.  The  pain-centre  would  be  placed  deep  down  and,  owing 
to  its  anatomical  and  to  its  special  dispositions,  would  offer  a  great 
resistance  and  would  only  function  in  reply  to  very  strong  ^timuH. 

Behan^  advances  an  interesting  hypothesis.  He  says:  "The  small 
pyramidal  cell-layer  may  also  be  concerned  indirectly  in  pain  production, 
since  these  cells  are  atrophied  in  Dementia,  and  may  therefore  be 
indirectly  associated  with  sensibility;  because  it  has  been  found  that 
sensibiUty  varies  directly  in  proportion  to  the  mental  development  of 
an  individual,  and  that  the  pyramidal  cells  vary  directly  in  proportion 
to  the  mentaUty." 

Vulpian^  basing  himself  on  experiments  of  doubtful  interpretation, 
locaUzes  the  emotions  exclusively  in  the  pons  varolii  (protuberance 
annulaire). 

Sergi^,  Uke  Todd,  Hack  Tuke,  Laycock,  Herbert  Spencer,  Brown- 
Sequard,  Ribot,  and  others  puts  the  seat  of  the  affective  phenomena 
in  the  bulb.  What  according  to  him  speaks  in  favour  of  the  importance 
of  the  bulb  in  the  affective  Ufe  is  the  number  and  nature  of  the  nuclei 
situated  between  the  pons  varolii  and  the  floor  of  the  4th  ventricle, 
which  act  upon  the  heart,  the  blood  vessels,  the  limgs,  secretions, 
and  intestinal  movements.  "The  vital  knot  of  Flourens  is  the  vital 
centre  and  must  also  be  the  centre  of  pleasure  and  pain,  which  are  only 
alterations  of  the  fimctions  of  organic  Ufe."  According  to  this  view 
the  role  of  the  brain  in  the  genesis  of  the  affective  states  has  been 
overrated.  The  brain  acts  only  in  two  ways:  (1)  as  means  to  render 
conscious  all  the  troubles  of  organic  Ufe,  which  is  the  physical  basis 
of  the  feeUngs ;    (2)  as  cause  of  excitations  by  means  of  ideas*. 

We  may  now  examine  some  cUnical  observations  which  tend  to 
ascribe  the  seat  of  the  centre  for  the  experience  which  is  equivocally 

1  Pain,  1914,  p.  11. 

*  "  Lemons  sur  rAnatomie  du  syst^me  nerveux,"  ch.  xxiv. ;  quoted  from  Ribot,  Psy- 
chologie  des sentiments,  Paris,  1908,  p.  28.   Also  Physiclcgi^  du  ttysthne  nerveux,  1886,  p.  547. 

*  Dolore  e  Piacere,  1894. 

*  Quoted  from  Ribot,  loc,  cit,  p.  28. 
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termed  pain  to  the  region  of  the  thalamus.  Greiff  observed  intense 
pains  on  the  left  side  of  a  hemiplegic  patient  which  persisted  until 
death.  At  the  autopsy  he  found  two  lesions  in  the  right  optic  thalamus. 
Goldscheider^,  Eisenlohr^  Bechterew,  Biemacki,  Henschen^  and  others 
had  observed  that  certain  lesions  in  the  thalamus  were  painful.  Edinger* 
reports  a  case  of  a  woman  where  the  pain  was  so  severe  that  the  patient 
committed  suicide.  In  the  autopsy  it  was  found  that  the  lesion  in  the 
brain  occupied  the  dorsal  part  of  the  nucleus  externus  thalami  and  a 
part  of  the  pulvinar  and  extended  laterally  from  the  pulvinar  for  1  mm, 
into  the  internal  capsule.  Ferrucio  Schupfer^  is  of  opinion  that  pain 
has  its  origin  in  the  posterior  part  of  the  pulvinar  and  that  the  lateral 
fibres  of  the  internal  capsule  subserve  the  conduction  of  pain  sensation. 
The  labours  of  Dejerine  and  his  school  (Egger,  Roussy,  etc.)  arranged 
into  a  complex,  the  *  syndrome  thalamique,'  the  symptoms  observable 
in  lesions  of  the  thalamus.  Roussy*  gives  the  following  description  of 
it.  "  The  patients,  generally  without  ictus,  suffer  from  a  sUght  passing 
motor  hemiplegia  which  rapidly  disappears,  without  epileptoid  trepida- 
tion, mostly  without  the  sign  of  Babinski.  This  hemiplegia  is  accom- 
panied by  subjective  and  objective  disturbances  of  sensibiUty :  subjective 
are  the  vivid  and  persistent  pains  on  the  paralysed  side  which  yield 
to  no  treatment  and  which  in  themselves  constitute  a  real  infirmity 
(painful  hemiplegia).  Objective  are  th6  tactile,  algesic  and  thermal 
hypoaesthesia  or  anaesthesia,  with  dysaesthesia,  paraesthesia  and 
topoaesthesia,  sometimes  hyperaesthesia.  Still  further  persistent  dis- 
turbances of  deep  sensibiUty,  of  loss  of  muscular  sense,  of  astereognosis 
and  hemiataxy.  There  are  also  frequently  choreo-athetosi-form  move- 
ments. Hemianopsy  may  be  met  with  in  lesions  of  the  posterior  and 
inferior  part  of  the  optic  thalamus." 

The  most  important  work  from  our  point  of  view,  i,e.  respecting 
a  centre  for  the  feeUngs,  is  that  of  Head  and  Holmes  who  were  the 
first  to  point  out  the  greatly  exaggerated  feeUng-tone  in  certain  cases 
of  thalamic  lesion. 

The  pains  and  uncomfortable  paraesthesia,  say  these  authors^, 
have  been  explained  by  some  observers  as  due  to  irritation®.    This,  these 

1  Berl  Klinische  Wochenschrift,  1894. 

*  Arch,  f.  Paychiatrie  und  Nervenk.  ix.  >  Pathologie  d,  Oehirns,  1903. 

*  "Giebt  es  einen  central  entstehenden  Schmerz?"  DetUsche  Zeiischr.  f.  Nervenheil' 
kunde,  1891,  Bd  i.  pp.  262-82. 

*  **Sui  dolori  di  origine  centrale,"  Riv.  speriment.  di  Fren.  1898,  xxiv.  582-604. 

*  La  cauche  opiique,  1907,  p.  210. 

'  Brain,  1911,  xxxiv.  102-254.  •  Vide  Roussy,  La  conche  optique,  p.  342. 
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authors  hold,  cannot  be  the  case.  They  say:  "In  the  large  majority 
of  instances  the  lesion  has  proved  to  be  a  haemorrhage  or  a  softening. 
Now  all  vascular  lesions  of  the  nervous  system  notoriously  tend  to 
produce  the  greatest  disturbance  of  function  at  the  time  when  they 
occur;  the  subsequent  progress  of  the  case  always  shows  a  certain 
amount  of  recovery.  But  in  this  group  of  thalamic  cases  the  pains 
and  over  reaction  come  on,  as  a  rule,  during  the  stage  of  recovery 
of  function,  frequently  at  a  considerable  period  after  the  *  stroke'  has 
occurred,  and  they  usually  last  unaltered  for  years." 

"Moreover,  we  have  pointed  out  that  the  response  to  pleasurable 
stimuU  is  also  increased  in  some  of  the  cases,  a  condition  incompatible 
with  the  constant  existence  of  an  irritative  lesion  which  provokes  pain^." 

As  to  the  function  of  the  thalamic  region  Head  and  Holmes  state  : 
"We  know  that  paths  run,  not  only  from  the  optic  thalamus  to  the 
cortex,  but  from  the  cortex  to  the  thalamus,  and  they  have  been  shown 
to  terminate  in  its  lateral  zone,  the  very  region  affected  in  cases  that 

have  excited  the  *  syndrome  thalamique.'* The  only  function  that 

can  be  ascribed  to  these  cortico-thalamic  paths  is  that  through  them 

the  cortex  controls,  in  some  way,  the  activity  of  the  thalamus 

Analysis  of  the  over-response  in  these  thalamic  cases  will,  therefore, 
reveal  what  sensory  quaUties  are  due  to  the  activity  of  the  optic 
thalamus^" 

"Afferent  impulses  on  their  way  from  the  periphery  to  the  cortex 
pay  toll  first  of  all  to  the  unconscious  co-ordinating  mechanism  of  the 
spinal  cord  and  cerebellum;  Then,  after  being  regrouped  at  the  thalamic 
junction,  they  act  upon  two  terminal  centres.  One  of  these,  the  essential 
organ  of  the  optic  thalamus,  responds  to  all  those  elements  which 
can  evoke  consciousness  of  an  internal  change  in  state,  more  particularly 
pleasure  and  discomfort.  Sensory  impulses  then  pass  by  way  of  the 
internal  capsule  to  act  upon  the  cortex,  and  these  are  the  afferent 
materials  out  of  which  the  cortex  manufactures  the  forms  of  sensations 
with  which  it  is  concerned'." 

These  sensory  impulses,  they  state,  pass  up  in  five  main  groups. 
The  centre  for  the  feelings  lies  then  in  the  optic  thalamus.  "The 
primary  centres  of  the  cortex  cannot  receive  those  components  which 

underlie  f eeling-tone ;  in  this  direction  they  are  completely  blocked 

In  daily  Ufe  all  stimuli  excite  more  or  less  both  thalamic  and  cortical 
centres,  for  most  imselected  sensations  contain  both  affective  and 
discriminative  elements*." 

1  hoc,  ciU  p.  177.        «  hoc,  cit,  p.  179.        »  Xoc.  cii.  p.  182.        *  Loc.  ciU  p.  190. 
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Sherrington^  is  of  opinion  that  tlie  pain-centre,  as  he  calls  it  and 
which  we  should  call  the  centre  for  unpleasantness,  lies  lower  than  the 
pleasure  centre. 

The  symptom  which  then  in  this  complex  concerns  us  principally 
is  the  never  missing  ''Pain'^  which  yields  to  no  treatment.  We  have, 
however,  seen  above,  that  the  term  Pain  is  used  with  a  constantly 
varying  connotation  and  we  have,  first  of  all,  to  be  on  our  guard  that 
in  interpreting  a  cUnician's  account  of  a  given  case  we  do  not  read  our 
own  theories  into  it.  We  have  to  be  careful  whether  the  term  "Pain" 
denotes  the  ''Sensation  of  Pain''  or  the  "Unpleasant  FeeUng."  All 
the  authors  whom  we  have  cited,  until  we  come  to  Head  and  Holmes^, 
mean,  we  believe,  by  the  term  ''pain,''  what  in  common  parlance  is 
meant  by  "physical  pain"  and  which  we  describe  as  "senscUion  of  pain 
of  unpleasant  feeling-tone."  A  second,  and  to  our  mind  a  much  greater, 
difficulty  and  danger  is  the  cUnician's  interpretation  of  the  patient's 
account  of  his  experiences.  Here  we  have  not  only  to  contend  with 
the  scrappy  and  superficial  introspection  of  the  untrained  patient,  but 
also  with  the  loose  terminology  of  both  patient  and  cUnician  and  the 
interpretation  of  the  former's  account  of  his  experiences  by  the  latter. 
Quite  possibly  it  is  owing  to  this  difficulty  that  we  have  not  met  with 
any  account  of  the  exaggerated  feeUng-tone  before  Head  and  Holmes' 
paper  mentioned  above.  Superficial  observers  may  have  easily  inter- 
preted as  hyperaesthesia  what,  as  Head  and  Holmes^  point  out,  "...is 
susceptibility  to  the  uncomfortable  element  of  a  stimulus...,  rather 
than  sensibility  to  pain.  Not  uncommonly  the  threshold  may  be 
actually  raised  to  prick  but  lowered  to  pressure-pain,  although  both 
stimuU  produce  greatly  increased  discomfort  over  abnormal  parts." 

But  it  is  not  only  the  unpleasant  feeling-tone  which  is  increased, 
the  pleasant  feeling-tone  too  may  become  exaggerated.  Besides,  the 
sensation  proper  may  be  aboUshed  whilst  the  feeling  persists.  "In  a 
few  cases  when  thermal  sensibiUty  was  abolished,"  report  the  same 
authors*,  "warmth  appUed  over  a  sufficiently  large  area  evoked  a 
feeling  of  pleasure.  Thus,  one  of  our  patients  found  a  hot  water  bottle 
pleasant  and  soothing  to  the  affected  foot,  and  did  not  recognize  that 
it  was  warmth  until  he  touched  it  with  some  normal  part.  In  the 
same  way  many  patients  found  the  warm  hand  of  the  observer  unusually 
pleasant  on  the  abnormal  side,  although  no  such  manifestations  of 

»  Loc^  ciL  pp,  254-5. 

■  **S«i5ory  Di<turb*iK-o*  frv^ra  Ceivbnd  Losions*'  Br^iim^  1911,  xxxiv.  I03->2Sf. 

*  Loc.  cti.  PL  130.  •  Loc.  ciL  p.  134. 
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pleasure  were  produced  when  it  was  applied  to  the  normal  parts  of  the 
body.  In  one  case,  we  were  able  to  show  that  the  patient  could  not 
recognize  any  thermal  stimulus  as  such,  and  yet  over  the  affected 
half  of  the  chest  large  tubes  containing  water  at  from  38°  C.  to  48°  C. 
evoked  intense  pleasure.  This  was  shown  not  only  by  the  expression 
of  her  face  but  by  exclamations,  *  Oh !  that's  lovely,  it's  so  soothing, 
so  very  pleasant ! '  Temperature  of  50°  C.  and  above,  or  of  18°  C.  and 
below,  caused  great  discomfort  exactly  as  in  most  of  these  thalamic 
cases." 

Later  they  state^:  "The  most  remarkable  feature  in  that  group 
of  thalamic  cases  with  which  we  have  dealt  in  this  work  is  not  loss 
of  sensation,  but  an  excessive  response  to  affective  stimuU.  The 
positive  effect  (of  excessive  response  to  affective  stimuU)  as  actual 
overloading  of  sensation   with   feeUng-tone,   was  present  in   all   our 

24  cases  of  this  class The  extent  of  the  loss  of  sensation  bears  no 

relation  to  the  amount  of  overaction  to  painful  stimuU." 

Head  and  Holmes*  give  also  a  highly  interesting  account  of  the 
behaviour  of  the  affected  half  of  the  patient's  body  during  certain 
states  of  emotion.  One  of  the  patients  was  unable  to  go  to  his  place 
of  worship,  because  he  "could  not  stand  the  hymns  on 'the  affected 
side,  and  his  son  noticed  that  during  the  singing  his  father  constantly 
rubbed  his  affected  hand."  Of  another  patient  it  is  said  that  "as  soon 
as  the  choir  began  to  sing,  a  horrid  feeUng  came  on  in  the  affected 
side,  and  the  leg  was  screwed  up  and  started  to  shake."  Still  another 
patient  stated  that  he  had  become  more  amorous  since  the  attack: 
"I  crave  to  place  my  right  hand  on  the  soft  skin  of  a  woman.  It's 
my  rigjit  hand  that  wants  the  consolation.  I  seem  to  crave  for 
sympathy  on  my  right  side... My  right  side  seems  to  be  more  artistic." 
And  so  on. 

A  somewhat  paradoxical  account  is  the  following®:  "When  the 
observer  gently  scrapes  with  his  finger  the  patient's  palm,  this  under 
normal  conditions  is  not  unpleasant;  but  on  the  affected  side  the 
patient  may  cry  out  and  attempt  to  withdraw  his  hand.  His  face  is 
distorted  with  discomfort.  One  patient  complained:  'It  is  a  horrid 
sensation,  as  if  my  hands  were  covered  with  spikes  and  you  were  running 
them  in ;  it  is  not  painful  but  very  unpleasant.' "  We  have  then  here 
a  sensation  which  under  normal  condition  is  not  unpleasant  transformed 
into  one  of  great  unpleasantness;    that  is  to  say,  it  does  not  present 

1  Loc.  cii.  p.  177.  *  Loc,  cit.  pp.  136-6.  »  Loc,  cit,  p.  132. 
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the  exaggeration  found  in  all  the  other  cases  and  required  by  the 
authors'  theory. 

It  is  a  pity  that  Head  and  Holmes  did  not  apply  the  same  stimulus 
to  the  palm  of  the  hand  of  the  normal  side,  so  as  to  make  quite  sure 
that  the  normal  sensation  in  their  subject  was  really  "not  unpleasant." 
This  uncertainty  caused  the  author  to  repeat  the  experiment  with 
three  of  his  trained  subjects.  The  following  protocols  show  how 
complex  an  experience  is  produced  by  the  stroking  of  the  palm  of  the 
hand,  and  how  great  the  individual  differences : 

Subject  F. 
A  very  complex  experience.  The  content  of  consciousness  is  almost  continuously 
varying  and  the  feeling  also  varies  frequently  both  in  intensity  and  in  quality.  To 
begin  with  there  were  very  distinct  cold  sensations  which  were  slightly  unpleasant. 
At  some  points  there  seemed  also  to  be  heat  sensations  which  were  slightly  pleasant. 
The  tactual  sensations  were  sometimes  indifferent,  more  often  slightly  unpleasant, 
sometimes  quite  markedly  unpleasant.  At  these  times  there  was  an  experience 
which  could  perhaps  be  best  described  metaphorically  as  going  against  the  grain, 
or  rubbing  the  wrong  way.  I  could  distinguish  at  these  times  a  roughness  and 
jerkiness  in  the  tactual  sensation  and  a  widespread  organic  sensation  which  seemed 
to  radiate  from  the  hand.  A  tendency  to  shrink  all  through  the  body.  An  unpleasant 
sensation  seemed  to  be  localized  in  the  mouth  and  especially  in  the  upper  teeth, 
particularly  the  last  element  (t.e.  the  sensation  from  the  teeth)  was  very  unpleasant. 
Then  there  were  in  the  hand  a  number  of  rapid  and  vivid  sensations  which  were 
like  the  experience  of  being  tickled.  I  think  I  could  discover  in  these  temperature 
and  pcdn  components.  They  were  localized  at  a  number  of  discrete  points  and 
the  sensations  at  each  point  appearing  and  disappearing.  These  sensations  were 
very  pleasant  and  during  the  moments  of  their  appearance  almost  monopolized 
consciousness.  Very  little  if  any  coexistence  of  feelings.  The  sum  total  of  the 
experience  is  unpleasant.  In  the  period  immediately  preceding  the  application 
of  the  stimulus,  and  perhaps  during  the  first  moments  of  its  application,  there  was 
a  slight  emotion  of  repugnance  dimly  connected  with  the  fact  that  the  experimenter 
was  of  male  sex. 

Subject  J. 

At  first  there  was  a  sensation  of  contact  which  was  neutral  as  regards  feeling- 
tone.  Then  there  was  a  little  tickling  sensation  which  had  a  slight  pleasant  feeling- 
tone  in  the  hollow  part  of  the  hand.  Towards  the  end  the  sensation  was  again  neutral 
in  feeling-tone.  I  was  also  conscious  of  the  movement  across  my  hand,  t.e.  the 
succession  of  points  in  the  hand.  The  feeling-tones  were  localized.  On  the  whole 
the  experience  was  slightly  pleasant. 

Subject  P. 

At  first  I  could  distinguish  the  sensation  of  pressure  only.  It  was  pleasant 
rather  than  unpleasant.  Then  I  had  distinct  sensations  of  temperature,  quite 
distinct  from  tactual  sensations.    The  feeling-tone  was  pleasant,  in  fact  slightly 
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more  pleaaant  when  I  became  aware  of  the  temperature  sensations.  Then  the 
warmth-sensations  were  succeeded  by  quite  unpleasant  tickling  sensations  which 
remained  after  the  stimulus  was  withdrawn.  I  don't  think  I  can  distinguish  the 
feeling-tone  from  the  sensation  in  this  case. 

Thus  with  many  people  at  any  rate  the  normal  sensation  is  un- 
pleasant. If  this  happens  to  have  been  the  case  with  this  particular 
patient  of  Head  and  Holmes  then  the  symptom  was  not  paradoxical 
but  on  the  contrary  perfectly  fits  their  theory.  On  the  other  hand 
it  may  possibly  be  an  illustration  of  the  danger  against  which  we  have 
warned  above,  viz.  a  faulty  description  oi  the  patient's  introspection. 
As  we  have  pointed  out,  when  giving  an  account  of  our  own  experiments, 
reUable  introspection  for  scientific  purposes  is  difficult  at  any  time 
and  requires  observers  trained  ad  hoc.  In  the  case  of  the  feeUngs  this 
is  infinitely  more  difficult  than  in  cases  of  cognition,  and  we  judged 
it  advisable  to  give  our  observers,  although  they  were  all  without 
exception  trained  psychologists,  a  special  training  for  the  purpose  of 
our  experiments.  We  hope  we  shall  therefore  not  be  considered 
presumptive  in  offering  here  some  criticisms  and  suggestions. 

The  examinations  of  the  patient's  sensations  and  feeUngs  are  of 
the  utmost  importance  and  may,  if  the  results  are  unequivocal  and 
reUable,  lead  to  valuable  conclusions.  To  obtain  such  results  it  is, 
first  of  all,  necessary  to  have  to  deal  with  an  intelUgent  patient  whose 
mental  disposition  and  general  state  allow  him  to  receive  a  short 
but  sufficient  training  in  introspection,  so  as  to  render  it  reUable  and 
of  value  for  psychological  purposes.  The  next  important  question 
concerns  the  experimenter.  As  few  cUnicians  have  received  that 
training  which  is  necessary  for  the  conduction  of  such  psychological 
investigation,  the  investigation  ought  to  be  entrusted,  wherever  the 
said  difficulty  exists,  to  an  experienced  experimental  psychologist. 
But  even  where  the  cUnician  is  an  experimental  psychologist  himself 
and  capable  of  undertaking  the  investigation,  it  may  still  be  advisable 
to  hand  it  over  to  a  pure  experimentaUst  as  has  been  done  with  marked 
advantage  by  Head  and  Rivers^.  For  as  Titchener*  has  pointed  out, 
the  danger,  especially  in  the  case  of  the  feeUngs,  of  influencing 
unknowingly  the  results  by  the  hidden  bias  of  the  experimenter  is 
enormous.  The  psychologist  can  approach  the  case  quite  unbiased, 
ignorant  about  any  diagnosis,  so  to  speak  objectively,  much  in  the 
same  way  as  the  pathologist  would  examine  a  sample  of  blood  or  of 

*  Vide  below. 

*  Lectures  on  Elementary  Psychology  of  Feeling  and  AUeniion,  1908,  p.  48. 
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Bejwdea  tne«e  clinical  observations  there  are  also  ohservadons  in 
nurneroTw  expenmenta  on  animals  by  several  invcstisators.  Into 
th'-^ie,  however,  we  have  not  entered  here.     Apart  from  the  technique 

*  "A  HnmATt  Kif;*i"im*^r,t  in  Xerre  I>nrLa.»o."  fi-^  «,  ll*>^.  xxxL  323  *rf. 
»  Lor,,  rit,  p,  Z*h,  »  LfX,  cU.  pxK  48-49, 
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in  producing  these  lesions  which  has  been  repeatedly  and  severely 
criticised,  there  are  other  grounds  on  which  we  consider  any  experiments 
on  animals  made  for  the  purpose  of  elucidating  the  feelings  or  even 
pain  quite  valueless.  The  reason  is  that  there  is  no  objective  reaction 
to  indicate  beyond  doubt  whether  an  animal  experiences  a  pleasant 
or  an  unpleasant  feeling  or  suffers  pain.  Richet^  says :  "  Pain  coincides 
with  the  stopping  of  the  heart,  the  dilation  of  the  iris,  the  lowering  of 
the  blood-pressure,  but  it  is  not  pain  that  produces  these  reflex-acts. 
They  are  merely  simultaneous  and  produced  by  the  same  cause." 
C.  S.  Myers  also  has  pointed  out  when  criticising  Sherrington's  experi- 
ments on  dogs,  performed  to  disprove  the  James- Lange  theory  of  the 
emotions,  that,  until  a  dog  can  tell  us  what  it  is  experiencing,  we  remain 
ignorant  as  to  its  feeUngs  or  sensations.  The  wagging  of  the  tail  or 
growUng  may  in  the  cases  under  observation  be  mere  reflexes  without 
any  of  the  feelings  they  normally  indicate. 


IV. 

In  concluding  this  paper  we  will  in  general  outUnes  recapitulate 
its  contents. 

In  the  first  part  we  dealt  with  the 

Logical  Argument  for  a  neural  correlate  or  nerve-centre  for  the 
feeUngs.  Given  as  major  premise  the  generally  accepted  proposition 
that  every  elementary  state  of  consciousness  corresponds  to  a  definite 
nervous  process,  to  the  excitation  of  particular  sets  of  neurones;  and 
as  minor  premise  the  [proposition  which  is  usually  accepted  and  which 
we  endeavoured  to  corroborate,  that  the  feeUngs  are  elementary  states 
of  consciousness;  there  follows  the  conclusion  that  the  feeUngs  corre- 
spond to  definite  nervous  processes,  to  excitations  of  particular  sets 
of  neurones.  In  other  words,  if  we  accept  the  two  propositions  stated 
above  we  are  bound  to  accept  a  centre  for  the  feeUngs :  Pleasantness- 
Unpleasantness.  We  then  gave  examples  taken  from  some  of  the  best 
known  psychologists  and  eminent  philosophers  that  this  logical  con- 
clusion has  been  generally  violated. 

In  the  second  part  we  enquired  into  the 

Nature  of  Pain.  We  pointed  out  the  great  havoc  that  has  been 
caused  in  psychological  Uterature  by  accepting  as  a  terminus  technicus 
a  word  of  a  most  indefinite  and  varying  denotation,  and  we  showed 

1  Revue  philos.  1877,  tome  iv.  pp.  457-481. 
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that  pain  was  thus  often  regarded  as  a  feeling,  as  the  acme  of  unpleasant- 
ness. We  endeavoured  to  prove  that  this  was  not  so,  that  pain  was 
a  sensation  of  a  definite  modality  the  feeUng-tone  of  which  was  generally, 
but  not  necessarily  always,  impleasant,  that  it  could  only  be  produced 
by  the  excitation  of  specific  end-organs,  that  violent  excitation  of  other 
sense-organs  gave  rise  to  sensations  of  great  intensity  accompanied 
possibly  by  great  unpleasantness,  but  not  by  pain,  unless  the  stimulus 
also  excited  specific  pain  end-organs.  This  we  considered  necessary 
because  the  demonstration  of  a  pain-centre  would  not  ipso  facto  mean 
that  a  centre  for  the  feeUngs  had  been  estabUshed  and  vice  versa. 

In  the  third  part  we  passed  in  review  some  of  the  theories  of,  and 
also  the 

Evidence  foTy  a  neural  correlate  of  the  feelings.  We  interested  ourselves 
particularly  in  the  syndrome  thalamique  and  quoted  freely  from  the 
evidence  of  Head  and  Holmes  which  tends  to  show  that  the  centre 
for  feeling  has  probably  its  seat  in  the  lateral  zone  of  the  optic  thalamus. 
We  also  pointed  out  that  to  obtain  a  greater  number  of  reUable  and 
uniform  results  from  suitable  thalamic  cases  it  would  be  advisable 
to  hand  them  over  for  careful  investigation  to  the  trained  experimental 
psychologist.  Animal  experiments,  it  was  shown,  are  quite  useless 
for  an  investigation  of  the  feeUngs. 


(Manuscript  received  May  Slst,  1916.) 
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FREUDIAN  MECHANISMS  AS  FACTORS  IN 
MORAL  DEVELOPMENT. 

By  J.  C.  FLUGEL. 

/.  Introdtiction.  The  ethical  significance  of  mental  conflict,  as 
revealed  by  Freud.  The  various  possible  solutions  of  mental 
cotiflict, 

II,  These  solutions  considered  from  the  ethical  point  of  view : 
repression, 

III.  Displacement,  neurosis,  sublimation, 

IV.  Conscious  control.    Its  integrative  function, 

V,  Various  forms  of  solution  of  conflict  under  conscious  control. 

VI,  The  role  of  knowledge  and  of  feeling  in  conscious  control. 

Freud  and  Socrates, 

VII.  Repression,  displacement  and  conscious  control  considered  in 

the  light  of  criteria  of  evolution, 

VIII,  The  relation  of  conscious  control  to  cultural  development  as 

manifested  in  institutions,  beliefs,  etc, 
IX,      Psychological  limitations  of  the  principle  of  conscious  control. 
Conclusion, 


The  psychology  of  Sigmund  Freud,  with  its  patient  tracking  down 
of  the  unconscious  bajes  of  conscious  thoughts  and  motives,  its  clear 
vision  of  the  different  strata  of  the  mental  life,  and,  above  all,  its 
penetrating  illumination  of  the  mental  characteristics  of  the  infant  and 
of  the  infantile  psychic  residua  of  the  adult,  is  probably  destined  to 
cast  a  greater  light  than  any  other  contemporary  system  upon  the 
problems  connected  with  the  development  and  evolution  of  the  human 
mind.  In  this  respect  it  seems  not  unlikely  that  the  further  advance 
of  mental  science  will  reveal  Freud  as  the  true  successor  of  Darwin  and 
Spencer,  who  were  the  first  definitely  to  introduce  the  evolutionary 
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point  of  view  into  Psychology.  It  is  true  that  Freud  in  his  own 
writings  has  not  often  been  at  pains  to  emphasise  the  evolutionary 
bearing  of  his  doctrines;  nor  have  his  followers  connected  his  work 
with  that  of  the  earlier  evolutionary  writers  to  the  extent  that  might 
perhaps  have  been  expected.  It  would  seem  probable  however  that 
when  the  flood  of  controversy  which  at  present  rages  round  Freud's  work 
begins  to  abate,  and  when  his  discoveries  begin  to  take  their  accepted 
place  in  the  body  of  academic  psychological  doctrine,  the  true  value  of 
his  work  for  the  proper  understanding  of  psychical  and  social  develop- 
ment will  become  increasingly  apparent.  In  the  present  paper  an 
attempt  will  be  made  to  deal  specially  with  the  ethical  aspect  of  Freud's 
contributions  to  the  study  of  the  development  of  mind,  and  to  draw 
from  some  of  his  conclusions  a  few  inferences  which  would  appear  to 
be  of  interest  and  importance  from  the  point  of  view  of  Applied  Psy- 
chology and  Ethics. 

The  existence  of  Ethics  presupposes  the  possibility  of  two  or  more 
courses  of  action,  one  of  which  is  morally  preferable  to  the  other.  It 
presupposes  further  that  these  courses  of  action  shall  be  somehow 
present  as  possibilities  to  the  mind  of  the  actor,  that,  in  fact,  the  actor 
shall  be  confronted  with  conflicting  tendencies  to  action.  Now  it  is 
just  with  these  conflicting  tendencies  to  action  that  Freud  has  concerned 
himself  more,  perhaps,  than  any  other  psychological  investigator.  Most 
of  the  work  that  has  been  done  in  this  field  so  far,  has  been  concerned 
— on  the  one  hand — with  researches  of  a  more  or  less  definitely  physio- 
logical nature,  such  as  those  on  the  interaction  of  reflexes,  which, 
important  as  they  are  even  from  the  purely  psychological  point  of  view, 
are  yet  too  far  removed  from  conscious  choice  to  be  of  much  interest 
to  Ethics ;  or — at  the  extreme  other  end  of  the  scale — with  the  process 
of  deliberation,  which  is  not  at  all  typical  of  the  way  in  which  conflicts 
of  opposing  tendencies  usually  are  settled  in  the  human  mind,  and 
which  (as  has  become  increasingly  recognised  of  recent  years)  when 
considered  by  itself  tends  to  produce  an  exaggerated  estimate  of  the 
part  played  by  the  rational  and  an  undervaluation  of  that  played  by  the 
affective  and  emotional  factors  involved  in  choice.  The^work  of  Freud 
and  his  school  to  some  extent  fills  up  this  gap,  by  throwing  light  upon 
the  nature  of  the  unconscious  and  dimly  conscious  affective  factors 
which  are  apt  to  play  such  an  important  part  both  in  weighty  and 
in  trivial  decisions.  At  the  same  time  Freud's  work  by  showing  that 
all  mental  development  in  the  individual  human  mind  is,  to  a  great 
extent,  the  result  of  a  series  uf  conflicts  between  opposing  tendencies, 
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has  given  an  added  interest  and  importance  to  the  whole  subject  of 
mental  conflicts  and  to  the  study  of  the  various  methods  by  which 
the  mind  is  able  to  arrive  at  a  solution  of  such  conflicts.  The  increased 
knowledge  which  Freud  has  given  us  of  the  nature  of  the  conflicting 
tendencies  involved  in  moral  conflicts,  though  on  the  whole  of  greater 
importance  to  Psychology  than  to  Ethics,  nevertheless  opens  up  a 
number  of  fresh  and  hitherto  largely  unsuspected  problems  of  the 
greatest  interest  even  to  the  purely  ethical  enquirer^. 

In  the  present  paper  however,  we  shall  be  concerned  more  par- 
ticularly with  the  form  taken  by  the  moral  conflict,  with  the  various 
possible  solutions  of  the  conflict  and  with  the  relative  moral  value  of 
these  solutions. 

The  various  ways  in  which  the  mind  endeavours  to  find  a  solution 
for  the  conflicting  tendencies  aroused  within  it,  have  been  clearly  formu- 
lated by  Freud  and  his  expositors.  Although  the  precise  classification 
adopted  by  various  writers  has  differed  somewhat  in  minor  details,  it 
is  probably  true  that  there  would  be  general  agreement  in  classifying 
the  different  solutions  under  three  main  heads  as  follows*: 

(1)  Repression,  in  which  an  endeavour  is  made  to  force  one  of  the 
conflicting  tendencies  out  of  the  mind  altogether,  to  deny  it  any  satis- 
faction whatsoever  and,  as  far  as  possible,  to  ignore  its  existence. 

^  Thus,  the  highly  important  part  which  Freud  has  shown  to  be  played  by  erotic  ten- 
dencies, emphasises  the  importance  of  all  questions  concerned  with  the  ethical  principles 
of  sexual  instruction  and  hygiene  and  of  the  general  attitude  towards  questions  of  sex; 
the  transition  from  auto-erotism  to  hetero-erotism  ("object  love**),  to  which  Freud  has 
drawn  attention,  will  almost  certainly  be  found  to  have  immensely  important  bearings 
on  the  ethical  problems  connected  with  egoism  and  altruism  (cf.  Freud,  "Zur  Einfiihrung 
des  Naroiszmus,**  Jahrhuch  der  Psychoanalyse,  vi.  1);  the  discovery  of  the  parental  com- 
plexes and  the  other  important  affective  tendencies  connected  with  family  relationships 
call  for  a  revision  of  the  Ethics  of  family  life  in  the  light  of  our  new  knowledge ;  while 
the  whole  doctrine  of  Displacement  and  Sublimation  has  revealed  the  intimate  inter- 
dependence of  'lower*  and  *  higher*  activities,  and  must  surely  affect  our  attitude 
towards  the  former,  as  being  only  more  primitive  manifestations  of. the  same  energy  that, 
at  a  higher  stage  of  development,  gives  rise  to  the  latter. 

*  As  is  usually  the  case  with  psychological  distinctions  of  this  sort  the  three  kinds  of 
processes  here  indicated  must  not  be  regarded  as  of  necessity  mutually  exclusive  in  any 
given  conflict.  Thus  some  degree  of  Repression  would  seem  necessaiy  for  Displacement, 
while  Repression  of  certain  elements  of  a  conative  tendency  might  very  well  coexist  with 
the  Displacement  of  other  elements,  which  were  less  in  conflict  with  other  simultaneous 
tendencies.  There  may  also,  of  course,  be  quantitative  differences  within  each  of  the  three 
divisions  here  given.  Thus  Repression  may  b©  more  or  less  complete ;  the  whole  or  only 
a  part  of  the  energy  inherent  in  the  original  tendency  may  be  displaced  or  sublimated ; 
the  confloious  doliberation  on  the  factors  involved  may  be  more  or  less  exhaustive  and 
unprejudiced. 
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moral  or  social  precepts  and  conventions,  which  most  commonly  suffer 
Repression.  It  is  probable,  however,  that  in  another  class  which  have 
less  frequently  been  subjected  to  thorough  analysis,  it  is  rather  the 
tendencies  to  act  in  accordance  with  traditional  morality  that  have 
been  repressed,  and  the  opposing  tendencies  of  a  relatively  anti-social 
or  immoral  character  that  have  been  allowed  to  triumph. 

In  forming  a  judgment  as  to  the  ethical  value  of  Repression  and  its 
place  in  the  scale  of  moral  development,  it  is  necessary  to  have  clearly 
in  view  the  manner  in  which  the  process  of  Repression  affects  the 
thoughts,  feeUngs  and  actions  of  the  person  it  concerns.  In  so  far  as 
Repression  is  complete,  it  represents  a  clear  victory  of  one  tendency 
over  another  to  which  it  is  opposed,  so  that  thought  and  conduct  pro- 
ceed entirely  in  accordance  with  the  dictates  of  the  former  tendency 
and  are  unmodified  by  those  of  the  latter.  At  the  first  glance,  it  is 
apt  to  appear  that,  provided  it  is  the  anti-social  and  immoral  tendencies 
of  human  nature  that  are  subject  to  Repression,  this  state  of  affairs  is 
in  every  way  an  eminently  desirable  one.  It  is  in  fact  one  that  is  aimed 
at  by  many  of  the  more  crude  and  primitive  forms  of  moral  instruction 
and  endeavour.  But  further  consideration  of  the  true  nature  of  the 
process  concerned,  as  far  as  the  present  state  of  psychological  science 
enables  us  to  understand  it,  serves  to  bring  to  Ught  certain  grave  dis- 
advantages attendant  upon  the  successful  repression  even  of  un- 
doubtedly harmful  and  anti-social  tendencies. 

In  the  first  place  the  energy  inherent  in  the  repressed  tendencies  is 
definitely  dissociated  from  the  rest  of  the  personaUty,  and,  in  so  far  as 
the  repression  is  entirely  successful,  this  energy  is  prevented  from 
finding  a  fresh  outlet,  and  thus  eventually  becoming  available  for  some 
useful  purpose,  as  in  the  case  of  Sublimation.  Indeed  it  would  appear 
that  in  cases  of  severe  Repression,  the  original  tendencies  are  apt  to 
persist  in  an  almost  entirely  unmodified  form,  so  that  the  person  who 
is  the  subject  of  such  Repression  perpetually  carries  about  with  him 
immoral  motives  of  a  crude  and  primitive  type,  which  constitute  a 
serious  danger  to  his  moral  well-being;  for  they  are  always  ready  to 
burst  forth  from  their  prison-house  and  find  expression  in  thought  and 
action,  should  the  customary  Repression  be  for  any  reason  relaxed^. 

Secondly,  the  enforcement  of  a  successful  Repression  such  as  we  are 
here  contemplating,  demands  the  exercise  of  considerable  energy  on  the 

^  The  unprovoked  atrocities  of  which  the  armies,  even  of  civilised  nations,  may  be 
guilty  in  time  of  war,  are  probably  to  a  great  extent  to  be  regarded  as  manifestations  of 
repressed  tendencies  consequent  upon  the  diminution  or  removal  of  normal  inhibitions. 


Digitized  by 


Google 


482     Freudian  Mechanisms  in  Moral  Development 

part  of  the  repressing  force ;  energy,  which  might  otherwise  be  available 
for  more  positive  and  useful  ends.  This  is  seen  clearly  in  those  cases 
of  Neurasthenia,  where,  owing  to  a  great  part  of  the  total  psychic 
energy  being  occupied  in  a  subconscious  conflict  between  the  repressing 
and  repressed  forces,  a  relatively  small  quantity  of  this  energy  only  is 
available  for  the  usual  business  of  life,  and  undue  fatigue  and  lassitude 
are  consequently  induced  by  a  comparatively  small  amount  of  labour. 
In  these  cases  the  solution  of  the  conflict  and  the  consequent  setting 
free  of  the  opposing  forces  result  in  an  increased  supply  of  energy  for 
ordinary  purposes  and  much  greater  freedom  from  fatigue. 

Thirdly,  in  connection  also  with  the  enforcement  of  Repression, 
there  would  seem  to  be  invariably  present  certain  more  specific  dis- 
abilities, which  may  on  occasion  take  the  form  of  emotional  or  cognitive 
defects  of  very  appreciable  gravity.  These  specific  effects  of  Repres- 
sion result  from  the  necessity  of  guarding  against  the  arousal  of  the 
repressed  tendencies  by  means  of  associative  connection.  There  would 
seem  to  be  in  the  main  two  ways  of  meeting  this  necessity,  though 
they  are  far  from  being  mutually  exclusive.  The  first  consists  in 
depriving  an  event  of  all  feeling  or  emotional  value,  in  cases  where  the 
feeling  likely  to  be  called  up  is  one  allied  or  similar  to  that  of  the 
repressed  tendency;  or  else  in  providing  against  the  arousal  of  such 
feeling  by  substituting  a  feeling  of  an  opposite,  or  at  least  a  different, 
quality.  In  actual  life  this  process  gives  rise  to  various  forms  of  pre- 
judice and  bias,  and  causes  inability  to  react  normally  to,  or  judge 
soundly  of,  certain  situations,  problems  or  events.  The  typical  forms 
of  such  reactions  are  to  be  observed  in  matters  relating  to  sex,  the 
admittedly  important  problems  of  which  few  people  are  able  to  deal 
with  normally,  or  even  to  discuss  intelligently,  because  of  repressions 
which  give  rise  to  embarrassment  or  even  to  disgust:  there  are,  how- 
ever, almost  certainly,  in  the  lives  of  all  of  us  a  number  of  problems  of 
many  different  kinds,  in  which  our  reactions  are  impeded  or  misguided 
by  emotional  disabilities  of  this  nature. 

Theoretically  distinguishable  from  this  emotional  distortion  induced 
by  Repression,  but  in  practice  often  closely  connected  with  it,  there 
are  found  disturbances  of  a  more  purely  cognitive  nature,  which  are  at 
least  equally  subversive  of  normal  adaptation  to  the  problems  pre- 
sented by  our  environment.  Under  this  head  come  many  of  those 
cases  of  forgetting,  mistaking,  misplacing,  etc.,  which  have  been  studied 
by  Freud  in  his  Psycho-pathology  of  Everyday  Life,  It  is  probable  that 
many  of  us  are  prevented  from  finding  the  correct  solution  to  quite 
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simple  problems  by  mechanisms  of  this  kind,  and  it  is  obvious  that  a 
number  of  severe  Repressions  might  thus  easily  give  rise  to  disabilities 
of  quite  a  serious  nature. 

We  have  hitherto  been  assuming  that  the  Repression  is  completely 
successful  in  preventing  the  repressed  tendency  from  exerting  any 
positive  and  direct' in&uence  on  thought  or  action.  It  must  be  recog- 
nised however  that  this  is  an  extreme  case  and  that  in  the  majority 
of  instances  a  repressed  tendency  does  manifest  itself  positively  to  some 
extent  and  in  some  manner^.  Probably  the  most  frequent  way  in  which 
the  repressed  tendency  finds  expression  is  by  means  of  the  mechanism 
of  Displacement,  which  we  shall  proceed  in  the  next  section  to  consider 
more  in  detail.  In  other  cases  however  the  tendency  may  m  part 
escape  from  the  Repression  more  or  less  in  its  original  form,  and  in 
these  instances  the  opposing  tendencies  alternately  inhibit  one  another. 
In  a  struggle  of  this  nature  one  tendency  is  usually  on  the  whole 
stronger  than  the  other,  and  in  this  case  the  weaker,  repressed,  tendency 
can  only  break  through  occasionally  for  short  (often  momentary) 
periods,  and  usually  manifests  itself  in  'everyday'  pathological 
symptoms  not  unlike  those  to  which  we  have  just  referred,  except 
that  here  the  pathological  effects  are  due  to  an  uprush  of  the  repressed 
energy  from  the  Unconscious  and  not  to  the  influence  of  the  repressing 
force.  In  other  cases  there  may  be  a  conflict  in  which  the  combatants 
are  more  or  less  equally  matched,  and  in  which  sometimes  one, 
sometimes  the  other,  has  the  upper  hand,  but  in  which  neither  has 
the  whole  force  of  the  psychic  energy  behind  it. 

Both  the  advantages  and  disadvantages  of.  such  a  condition  as  com- 
pared with  one  of  more  complete  Repression  are  fairly  obvious.  On 
the  one  hand  there  is  greater  freedom  from  prejudice  and  from  the 
more  specific  disabilities  imposed  by  the  repressing  force,  together  with 
greater  opportunities  for  solution  of  the  conflict  by  way  of  Sublimation 
or  Conscious  Control.  On  the  other  hand,  there  is  more  danger  of  the 
overwhelming  of  conscious  thoughts  and  tendencies  by  a  sudden  uprush 

'  Indeed  it  is  quite  probable  that  what  has  been  called  above  "  entirely  sucoessfol " 
Repression  never  actually  occurs  and  that  there  is  always  to  be  found  some  positive 
manifestation  of  the  repressed  tendencies,  diiect  or  indiiect.  In  the  present  connection, 
however,  the  conception  of  such  an  entirely  successful  Repression  (Le.  one  which  does  not ' 
permit  any  positive  manifestation  of  the  repressed  tendency  and  which  can  only  be 
detected,  if  at  all,  by  the  diminution  of  generally  available  energy  caused  by  the  conflict 
involved  in  the  Repression  and  by  the  various  specific  disabilities  we  have  just  been 
considering)  would  seem  to  be  justified  in  that  it  represents  the  process  under 
consideration  in  its  purest  form — a  form  to  which  the  more  complete  instances  of  the 
process  constantly  tend  to  approximate. 
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from  the  Unconscious,  greater  liability  to  the  undesirable  and  patho- 
logical forms  of  Displacement  and  (especially  in  the  case  of  conflicts 
between  tendencies  of  more  or  less  equal  strength)  a  want  of  co-ordina- 
tion and  a  certain  degree  of  incoherence  in  the  sequence  of  thoughts  and 
actions,  due  to  the  fact  that  no  one  tendency  is  able  to  manifest  itself 
uninterruptedly  for  any  considerable  time.  The  man  who  has  his 
repressed  tendencies  well  under  control  will  live  a  more  consistent  and 
even-tenored  Ufe,  though,  as  we  have  seen,  he  will  suffer  from  certain 
Umitations  necessarily  consequent  upon  the  very  success  and  complete- 
ness of  this  control.  The  man  whose  repressions  are  less  thorough  will 
tend  to  lead  a  more  erratic  and  irresponsible,  though  possibly  more 
brilliant  and  more  many-sided,  Ufe,  with  possibiUties  of  wider  sympathy 
and  understanding,  but  with  greater  Uability  also  to  moral  laxity  or  to 
certain  forms  of  mental  disorder^. 

III. 

As  has  been  already  remarked.  Displacement  is  the  method  most 
usually  employed  in  deaUng  with  incompletely  repressed  tendencies. 
It  consists  essentially  in  the  outflow  of  the  repressed  energy  through 
some  other  channel  than  its  original  or  most  natural  one;  through 
which  latter  it  was  prevented  from  escaping  by  the  inhibiting  influence 
of  some  opposing  tendency :  the  new  channel  being  of  course  relatively 
or  entirely  free  from  such  influence.  The  process  has  to  some  extent 
been  long  familiar  to  psychologists  (as  also,  of  course,  to  physiologists). 
Indeed  the  parallelism  with  the  similar  manifestations  of  physical  force 
is  sufficiently  striking  to  intrude  itself  upon  them  as  soon  as  they  began 
to  operate  with  the  concept  of  '  nervous '  or  of  '  mental  energy.'  But 
Freud  and  his  followers  were  the  first  to  investigate  at  all  thoroughly 
the  details  of  the  process.  As  a  result  of  their  study  it  has  been  shown 
that  the  actual  form  of  the  Displacement  represents,  as  it  were,  a  com- 
promise between  the  conflicting  tendencies.  It  retains  some  associ- 
ative connection  with  the  original  expression  of  the  repressed  tendency, 

^  It  is  perhaps  interesting  to  note  that  the  results  of  greater  or  less  Repression  as  here 
indicated  bear  considerable  resemblance  to  the  *  W  and  'Non-W*  types  recently  shown 
to  exist  by  Dr  E.  Webb  {Brit.  J.  of  Psydud.,  Monogr.  Suppl.,  No.  3).  The  *  W  type 
seems  on  the  whole  to  correspond  to  persons  with  repressed  tendencies  well  under  control, 
though  it  might  also  include  persons  whose  repressions  have  been  successfully  released 
by  Sublimation,  or  whose  actions  are  guided  to  a  large  extent  by  Conscious  ControL 
On  the  other  hand,  it  seems  likely  that  incomplete  repressions  and  the  relative  inco- 
ordination which  they  tend  to  bring  about  play  an  important  part  in  the  production  of 
the  principal  characteristics  of  the  opposite.  *Non-W,*  type. 
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but  at  the  same  time  takes  such, a  shape  as  to  satisfy  also  the  opposed 
repressing  tendency.  It  is  in  this  connection  that  Freud  speaks  of  the 
repressing  force  as  plajring  the  part  of  a  'Censor/  which  veils  and 
modifies  the  expression  of  the  repressed  tendency  imtil  it  no  longer 
appears  to  offend  against  the  dictates  of  moraUty  and  may  therefore 
be  allowed  to  pass.  From  this  action  of  the  Censor  arise  the  greater 
part  of  the  distortions  and  symboUsms  which  it  is  the  business  of  Psycho- 
analysis to  interpret,  and  the  general  principles  of  which  are  famiUar  to 
all  who  have  studied  the  literature  of  that  method  of  psychological 
inquiry. 

We  are  here  concerned  with  the  ethical  aspect  of  the  process,  and 
on  turning  to  the  problems  connected  with  this,  it  is  obvious,  from 
even  a  sUght  acquaintance  with  the  facts,  that  the  moral  value  of  the 
Displacement  varies  enormously  in  different  cases.  On  the  one  hand, 
there  is  evidence  that  tendencies  which  would  be  harmful,  or  at  best 
undesirable,  if  allowed  to  find  expression  in  their  original  form,  may  be 
transformed  into  activities  of  a  highly  useful  and  socially  beneficial 
character.  In  cases  Uke  these,  as  already  indicated,  the  process  of 
Displacement  has  been  given  the  name  of  Sublimation.  As  examples 
may  be  mentioned  such  transformations  as  are  effected  in  a  man  who, 
originally  endowed  with  impulses  prompting  to  cruelty  and  sadism, 
becomes  an  efficient  surgeon,  soldier  or  butcher ;  or  in  one  in  whom  an 
interest  and  proficiency  in  sculpture  can  be  traced  back  to  an  original 
impulse  to  play  with  faecal  matter ;  or  in  another  in  whom  an  original 
crude  tendency  to  exhibitionism  has  found  expression  in  the  pulpit,  on 
the  platform  or  on  the  stage.  These  are  perhaps  extreme  cases,  but 
instances  of  the  kind  are  probably  much  more  frequent  than  is  often 
suspected^.  Indeed,  even  before  the  work  of  Freud  had  demonstrated 
more  precisely  the  mechanisms  involved,  and  studied  in  detail  the  exact 
nature  of  the  transitions,  it  had  become  generally  recognised  that  much 
of  the  energy  displayed  in  artistic,  reUgious  or  even  scientific  and 
philosophic  activities,  had  sprung  originally  from  cruder  and  more 
primitive  tendencies,  often  of  a  sexual  nature. 

It  is  obvious,  indeed,  that  this  process  of  SubUmation  constitutes 
one  of  the  most  potent  mechanisms  of  mental  development,  both  in 
the  individual  and  in  the  race.  It  is  manifestly  a  great  advance  upon 
mere  Repression,  inasmuch  as  it  sets  free  for  positive  and  beneficial 

*  Cf.  Stekel,  ''Berufswahl  und  Neurose,"  Arch.  /.  Kriminal-Antkrop,  etc  vol.  xu. 
1911 ;  Ernest  Jones,  **Th»  Value  of  Sublimating  Processes  for  Education  and  Re-educa- 
tion," Papers  on  Psycho-nnahjf<iM,  1913. 
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ends  the  energy  that  would  otherwise  be  uselessly  and  wastefully 
penned  up.  It  is  true  that  Sublimation  depends  upon  the  same 
mechanism  as  Repression  in  so  far  as  it  presupposes  a  conflict  of  op- 
posing tendencies,  a  conflict,  however,  which,  in  the  case  of  Sublimation, 
is  settled  by  the  satisfactory  reconciUation  of  the  opposing  forces, 
instead  of  a  mere  overcoming  and  imprisoning  of  one  force  by  the 
other.  As  the  result  of  Sublimation  we  attain  a  relatively  smooth  and 
frictionless  working  of  the  whole  psychic  force  concerned  towards  the 
production  of  an  external  result,  whereas  in  Repression,  at  best  only 
a  portion  of  this  force  is  at  disposal  for  this  purpose,  and  in  most  cases 
the  working  of  the  mind  is  impeded  by  constant  friction  and  struggle, 
leading  to  inco-ordination  of  behaviour  and  inability  to  pursue  one  end 
consistently  and  uninterruptedly. 

In  view  of  this  superiority  of  SubUmation  over  Repression  it  is 
evident  that  further  understanding  of  the  precise  mechanisms  involved 
in  SubUmation  and  of  the  methods  of  inducing  it  is  likely  to  be  of  the 
greatest  service  to  Applied  Psychology,  both  in  its  therapeutic  and 
paedagogic  branches^.  Unfortunately  perhaps  from  this  point  of  view, 
the  actual  associative  connection  in  virtue  of  which  the  passage  of 
energy  into  the  new  channel  is  made  possible  appears  to  take  place 
usually,  if  not  indeed  always,  in  the  Unconscious.  It  is  neither  essential 
nor  sufficient  that  there  should  be  conscious  recognition  of  the  similarity 
between  the  original  and  the  subUmated  expressions  of  the  tendency  in 
question.  Indeed,  these  similarities  are  often  of  the  peculiarly  illogical 
and  fantastic  kind  which  is  characteristic  of  the  Unconscious,  but  which 
is  apt  to  appear  far-fetched  or  ridiculoiis,  and  thiis  to  make  little  appeal 
to  Consciousness.  For  this  reason  it  would  appear  to  be  difficult  or 
impossible  to  make  SubUmation  a  matter  of  instruction  or  education  in 
the  ordinary  sense.  The  most  that  we  can  do  is  to  encourage  it  in- 
directly, by  providing  opportunities  for  the  outflow  of  partially  repressed 
tendencies  into  beneficial,  or  at  least  harmless,  channels ;  trusting  that 
under  these  circumstances  the  necessary  associations  for  the  successful 
carrying  out  of  the  desired  SubUmations  will  be  formed  subconsciously. 
It  is  possible  that  in  the  not  too  remote  future  we  may.be  guided 
in  this  work  by  the  gradual  accumulation  of  psycho-analytic  knowledge 
as  to  the  actual  forms  most  frequently  taken  by  Sublimations;  such 
knowledge  enabUng  us  to  provide  the  most  suitable  opportunities  for 
each  kind  of  tendency,  as  regards  which  SubUmation  is  desired. 

We  must  remember  moreover  that  the  more  advanced  forms  of 

*  Cf.  Ernest  Jones,  op.  cii. 
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Sublimation  are  in  most  cases  processes  of  gradual  growth  through 
successive  steps,  each  more  remote  in  nature  from  the  original  expres- 
sion of  the  tendency,  and  each  representing  an  advance  from  the  moral 
point  of  view.  Thus  we  must  not  grow  impatient  if  in  the  first  stages 
there  is  to  our  eyes  still  too  much  resemblance  to  the  original  activity, 
e,g,  if,  in  the  case  of  the  sculptor  we  were  considering  above,  the  boy 
began  his  career  with  a  passionate  delight  in  the  formation  of  mud  pies, 
or  if  the  subsequent  surgeon  early  displayed  an  undue  tendency  to  pull 
to  pieces  flowers,  toys  or  other  objects  or  to  behave  in  an  aggressive 
and  cruel  manner  in  his  relations  with  other  children.  The  gulf  between 
the  original  tendencies  and  their  ultimate  expression  is  obviously  far  too 
wide  to  be  bridged  by  a  single  step,  especiaUy  when  we  are  dealing  with 
minds  that  are  still  immature.  For  this  reason  it  would  seem  very 
undesirable  in  educative  practice  to  extend  our  taboos  and  prohibitions 
beyond  the  sphere  in  which  they  are  strictly  necessary,  lest  in  so  doing 
we  interfere  with  the  initial  stages  of  Sublimation.  A  school  or  home  (or 
even  a  country)  in  which  everything  is  forbidden  will  probably  afEord 
a  relatively  imfavourable  atmosphere  for  the  growth  of  Sublimation. 

In  confining  our  attention  hitherto  to  those  cases  of  Displacemenf 
which  come  under  the  head  of  Sublimation,  we  have  been  considering 
exclusively  those  beneficial  forms  of  Displacement  which  can  receive 
more  or  less  unquaUfied  approval  from  the  moral  point  of  view.  But, 
as  already  indicated,  not  all  Displacements  are  of  this  desirable  charac- 
ter. There  are  many  cases  where  the  advantage  of  the  modified  expres- 
sion of  a  tendency  over  its  original  expression  is  sUght  or  doubtful,  as 
where,  for  instance,  repressed  sexual  desires  find  an  outlet  in  reUgious 
fanaticism,  or  where  a  tendency  to  exhibitionism  manifests  itself  in 
an  undue  preoccupation  with  the  ornamental  aspect  of  clothing,  or  a 
tendency  to  coprophilia  in  an  absorbing  passion  for  the  hoarding  of 
wealth. 

In  still  other,  unfortunately  very  numerous,  cases  the  Displacement 
assumes  a  definitely  pathological  form  and  gives  rise  to  a  phobia,  tic, 
obsession  or  one  of  the  many  other  manifestations  of  neurosis  with 
which  current  psycho-therapeutic  literature  (and  indeed  the  experience 
of  everyday  Ufe)  makes  us  so  familiar.  The  extreme  prevalence  of  these 
forms  of  Displacement  and  the  enormous  increase  of  misery  and  decrease 
of  human  efficiency  for  which  they  are  responsible  should  make  the 
study  of  their  causes,  treatment  and  prevention  one  of  the  most  press- 
ing problems  both  of  medicine  and  of  educational  hygiene.  As  regards 
their  treatment  and  the  understanding  of  their  causes,  much  has  been 
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(iono  by  miHleru  pflvcho-therapeutic  methods  and  our  knowledge  in  this 

(itrfK*ti<»ti   iH   »till  rapidly  increasing.    Less  perhaps  has  been   accom- 

|>h«h4Hl  an  regards  prevention,  though  to  some  extent  the  study  of  the 

(^AUJHM  auil  of  the  means  of  treating  these  cases  of  Displacement  has, 

AA  WM*  ti>  t>«  expected*  thrown  considerable  Ught  also  on  the  question 

4»l  thi»  miHit  tiuitable  measures  of  prophylaxis.     The  necessary  know- 

\KM\^%y   haM    ni>t  yet   been  disseminated  among  those  by  whom    these 

iii4v4mumm«  will  most  usually  have  to  be  apphed,  such  as  parents,  teachers 

aikI  i»tboiM  who  have  charge  of  the  young  and  of  the  adolescent:    nor 

h«»v4)  th^Mi*  iiuUhhI  been  made  those  detailed  apphcations  of  such  general 

i>iiiiiM|>hv«  MM  we  possess  to  the  individual  problems  of  training  and  up- 

liMiiUiiiK  which  will  probably  be  necessary  before  we  can  reap  the  full 

Ifuil  4^v4Mi  of  our  present  knowledge.     There  are  still,  moreover,  some 

Mi(ii0  Moneral  questions  which  would  seem  to  require  much  further 

(sluiMiUtum    ill   this  connection.    In  particular,  it  would  seem   very 

lMi|M»rttt»t  to  understand  the  precise  conditions  which  determine  where 

1%  |)ii«|ilii(Mimont  shall  take  a  beneficial  form  (Sublimation)  or  a  patho- 

loi(H^iil   onii  (Neurosis).     The  opinion  of  most  psycho-analysts  would 

Mi^MM  to  bo  that  the  capacity  for  Sublimation  is  limited  (though  of  course 

I  h<^ro  fvro  coimiderable  individual  differences  in  this  respect)  and  that  if 

HM  iiMnmpt  IK  made  to  repress  too  rapidly,  too  completely  or  too  exten- 

Mjvolv.  th«in  ropremied  tendencies  are  liable  to  find  an  outlet  through 

hrtfrrifiil  rather  than  through  beneficial  channels,  because  all  the  latter 

\\u\l  nu\  iivttiltthle  have  already  been  used  up.     If  this  view  is  correct 

\\.  would  i%Y\umv  that  Kepression  is  frequently  carried  out  beyond  the 

lifHiM  of  what  i«  practically  useful  or  ethically  desirable;    that  there 

hH«9  \u  \iU'\  HDHott  at  the  present  stage  of  our  moral  development  a 

MlftharoirMiy  "  in  thi**  reupmit.  which,  like  most  other  "disharmonies," 

In   |iiof|(if^tlVH  of  \\\\\^^\\  Muifering  to  the  individual  and  is  a  serious 

hiodmorM   to   th«   pr<»gre»4»*   of   the   race.     In   what  way,   if  any,  is 

fhu  *'ditthttiiiM»My'*  dHHtint^d    to  be  overcome  at  the  next   stage   of 

im^    i\i^\^n\n\mm\i\     It   wouhl   Meom  that  the  most  hkely  answer  to 

fji«{  ^^mUiiw  id  atfonlmt  by  a  ronnideration  of  the  third  of  the  above 

MOtotioond  iii«thod«   of   mdviiiK   (V)nflict,   to  which  consideration  we 

Will   oow   prorm^d. 

IV. 

Tlot  oodhodtt  of  tiolviog  (HMdlict-H  between  opposing  tendencies  with 
who  h  WH  ImvH  hitliHito  hmn  coocernod  have  but  httle  connection  with 
/ooH'  loiiHiM^tttt  ttod  [)itt<}ti(5ttlly  n(uie  at  all  with  the  process  of  deUberate 
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choice.  The  abiUty  to  look  facts  in  the  face,  to  reason  impartially  as 
to  their  probable  consequences  and,  above  all,  to  realise  courageously 
and  without  prejudice  our  own  feelings  and  tendencies  towards  them, 
is  conspicuously  lacking  in  every  process  where  Repression  plays  a  part. 
Where  this  mechanism  is  acting  strongly,  we  receive  a  distorted  im- 
pression of  our  environment  and  a  still  less  adequate  presentation  of 
ourselves ;  the  grounds  on  which  decisions  are  made  are  very  far  from 
being  based  on  that  calm,  unbiassed  scrutiny  of  all  the  facts  concerned, 
upon  which  the  judgments  necessary  for  a  scientific  control  of  conduct 
should  b^  framed.  Nor  do  the  thoughts  and  feeUngs  of  one  who  is  the 
subject  of  considerable  repressions  show  the  inner  consistency  which  is 
characteristic  of  the  scientific  point  of  view.  On  the  contrary,  the 
mind  of  such  a  person  exhibits  a  marked  degree  of  dissociation,  the 
different  thoughts  and  tendencies  being  shut  off  from  one  another  in 
"logic  tight"  compartments  and  being  thus  unable  to  interact  or  to 
influence  one  another  in  a  normal  way. 

The  moral,  intellectual  and  therapeutic  value  of  Freud's  method  of 
Psycho-analysis  would  seem  alike  ultimately  to  lie  in  the  fact  that  it 
affords  a  means  of  leading  the  mind  from  the  distorted  world  of  Repres- 
sion up  into  the  clear  Ught  of  the  scientific  point  of  view.  By  bringing 
to  conscioiisness  what  was  formerly  buried  in  the  Unconscious,  it  makes 
possible  the  interaction  and  the  mutual  modification  of  opposing 
thoughts  and  tendencies  which  were  hitherto  inaccessible  to  one  another, 
it  enables  the  patient  to  look  clearly  and  without  prejudice  both  upon 
the  outer  world  and  into  his  own  soul  and  at  the  same  time  produces 
co-ordination  and  integration  where  formerly  there  had  been  dissociation. 
In  so  doing^  it  would  appear  to  throw  a  new  light  upon  the  biological 
value  of  consciousness  as  an  integrating  mechanism  (which  would  seem 
to  correspond  to  that  of  the  cortical  apparatus  on  the  physiological 
side)  and  to  indicate  also  the  moral  value  of  conscious  control  over  our 
thoughts,  feelings  and  actions. 

The  satisfactory  solution  of  Conflict,  as  revealed  by  Psycho-analj^is, 
would  appear  to  consist  in  bringing  both  the  opposing  tendencies  into 
the  focus  of  consciousness,  recognising  them  for  what  they  are,  both  in 
themselves  and  in  their  consequences,  without  any  attempt  at  covering 
up  or  slurring  over  any  of  their  aspects,  either  from  intellectual  laziness 
or  from  any  painful  feeUng  that  they  may  arouse.  The  whole  experi- 
ence and  the  whole  of  the  mental  ability  of  the  personality  is  then 
available  for  deciding  between  the  conflicting  claims — a  state  of  affairs 
which  is  impossible  as  long  as  there  exists  any  considerable  degree  of 
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s  of  cure  by  Psycho-analysis,  the  pathological  symptoms  often 

ish  when  only  a  partial  miderstanding  of  their  meaning  has  been 

iiied  and  long  before  the  patient  has  had  time  to  grasp  the  true 

ire  and  ethical  significance  of  the  conflict  as  the  result  of  which 

have  arisen.     In  these  cases  it  is  evident  that  a  large  part  of  the 

esses  which  lead  to  the  solution  of  the  conflict  and  the  aboUtion  of 

pathological  manifestations  must  have  taken  place  subconsciously. 

lire  of  this  kind  presents  a  certain  appearance  of  inexpUcabiUty, 

( h  has  probably  been  responsible  for  the  idea  that  the  mechanism 

-vork  has  been  suggestion.     This  view  however  is  repudiated  by  all 

^e  having  any  considerable  experience  of    Psycho-analysis,   who 

mtain  that  even  in  such  cases  the  cure  is  brought  about  by  the 

loval  of  repressions  and  the  consequent  modification  of  the  repressed 

^dencies  by  other  psychic  influences  to  which  they  had  previously 

(^n  inaccessible^.     It  is  probable  however  that  these  cases  (satisfactory 

f>ugh  they  may  be  from  the  point  of  view  of  the  immediate  alleviation 

the  patient's  sufferings)  represent  a  comparatively  undeveloped  form 

the  process  we  are  here  considering — a  form  which  in  the  long  nm 

lords  a  less  satisfactory  solution  of  Conflict  than  that  in  which  the 

ocess  is  more  conscious*.     For  this  reason  we  are  perhaps  justified  in 

garding  the  fully  developed  form  of  the  process  as  a  more  or  less  com- 

.etely  conscious  one.    By  so  doing  we  can  contemplate  more  easily 

iC  essential  characteristics  of  the  process  and  the  manner  in  which  it 

iffers  from  Repression.    It  becomes  all  the  more  necessary  however  to 

oep  in  mind  the  fact  that  in  the  majority  of  cases  the  process  only  tends 

>  approximate  to  and  does  not  actually  attain  the  stage  of  conscious 

xplicitness  here  indicated. 

The  logical  incompletness  of  the  process  of  conscious  deUberation  is 
ot  however  in  reality  quite  so  serious  as  might  at  first  appear.  For 
ven  if  complete  harmony  and  co-ordination  of  behaviour  were  possible, 
he  functioning  of  the  mind  is  such  that  the  logical  process  of  sub- 
umption  would  be  carried  out  to  its  end  in  consciousness  only  in  a  very 
cw  cases  of  exceptional  difficulty.  In  all  other  cases  the  mechanism 
'f  the  Determining  Tendency,  upon  which  so  much  Ught  has  been  cast 
>y  recent  experimental  studies^  would  ensure  a  logical  consistency  of 
hoice  and  behaviour  without  the  necessity  of  a  frequent  appeal  to  con- 
sciousness to  supply  reasons  for  the  choice.     The  logical  implications  of 

'  Ernest  Jones,  *'The  Therapeutic  Action  of  Psychoanalysis,"  in  Papers  on  Psycho- 
tmlysis,  191.3. 

•  Cf.  N.  Ach,  Vbe,r  die  WHknsldtigkeU  und  das  Denken,  1905. 
J.  of  Psych,  vra  32 
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Repression.  In  the  light  of  this  experience  and  with  the  help  of  this 
ability,  it  is  then  usually  possible  to  arrive  at  some  morally  and  intel- 
lectually satisfactory  solution  of  the  Conflict. 

If  we  attempt  to  examine  more  closely  the  exact  nature  of  the 
conscious  processes  whereby  particular  desires  or  tendencies  are  thus 
brought  into  relation  with  the  other  dominant  tendencies  of  the  per- 
sonaUty.  it  would  appear  that  the  mechanism  consists,  at  any  rate  to 
some  extent,  in  the  logical  process  of  subsuming  the  end  or  goal  of  each 
tendency  under  some  higher  end  or  goal  which  appears  immediately 
desirable  or  undesirable,  e,g,  (in  the  case  of  desirableness)  health,  suc- 
cess in  life  or  in  some  particular  enterprise,  self-respect,  the  good  opinion 
of  other  people  or  of  some  one  of  them,  or  else  some  accepted  moral 
precept,  such  as  justice,  kindness,  chastity.  As  a  result  of  this  process 
the  mind  is  able  to  see  clearly  the  manner  in  which  t]^  particular  desires 
and  tendencies  in  question  are  related  to  the  other  interests  of  the 
personality,  and  these  other  interests  are  in  turn  brought  to  play  upon 
the  particular  desires,  in  a  way  which  is  otherwise  impossible. 

It  is  obvious  that  in  such  a  case  the  process  cannot  logically  come 
to  an  end  at  this  point  and  that  these  higher  ends  must  often  be  them- 
selves called  into  question  and  decisions  made  between  them.  This 
involves  the  subsumption  under  still  higher  ends  until  we  come  at  last 
to  some  conception  of  the  highest  good  of  all,  the  summum  bonum. 
Theoretically  perfect  conduct  on  this  principle  would  thus  consist  in 
a  completely  harmonious  series  of  means  to  ends,  all  duly  subordinated 
to  the  highest  end  of  which  the  mind  in  question  could  conceive.  It 
would  in  fact  be  conduct  such  as  would  be*  generally  recognised  by 
teleological  systems  of  Ethics  as  both  intellectually  and  morally  the 
most  desirable. 

Of  course,  in  actual  practice  the  highest  harmony  would  be  very  far 
from  this  ideal.  To  the  best  of  human  minds  any  conception  of  the 
ultimate  goal  of  human  endeavour  is  but  vague  and  shadowy.  To  the 
majority  such  a  conception  is  entirely  foreign,  and  even  the  subordinate 
principles  of  moral  conduct  are  but  imperfectly  understood.  In  most 
cases  only  a  few  steps  in  the  above  outlined  process  of  subsumption 
are  carried  out.  It  may  often  happen  that  the  mere  realisation  of  the 
more  immediate  consequences  of  the  action  will  suffice  to  solve  the 
conflict.  In  nearly  every  case  the  process  will  stop  far  short  of  its 
logical  termination. 

Nor  indeed  do  all  the  stages  of  the  process  invariably  take  place 
within  the  Umits  of  consciousness.     In  the  more  rapid  and  startling 
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cases  of  cure  by  Psycho-analysis,  the  pathoIof(ical  Hyrnptonm  oft«Mi 
vanish  when  only  a  partial  understanding  of  thoir  meaning  ban  hei^n 
attained  and  long  before  the  patient  has  had  time  to  grasp  tlio  tru« 
nature  and  ethical  significance  of  the  conflict  as  the  rosult  of  wliir;h 
they  have  arisen.     In  these  cases  it  is  evident  that  a  larg«  part  of  tb« 
processes  which  lead  to  the  solution  of  the  conflict  and  thi*.  abolition  of 
the  pathological  manifestations  must  have  taken  place  MubconKciouidy, 
A  cure  of  this  kind  presents  a  certain  appearance  of  inexplicability, 
which  has  probably  been  responsible  for  the  idea  that  the  lUMthHumm 
at  work  has  been  suggestion.     This  view  however  in  repudiaUvl  by  aII 
those  having  any  considerable  experience  of    Psycho-analyiMii,   wtup 
maintain  that  even  in  such  cases  the  cure  is  brought  aU/ut  by  tk^. 
removal  of  repressions  and  the  consequent  modification  of  ibi»  r#rpf#sMM^ 
tendencies  by  other  psychic  influences  to  which  they  iisul  yff^.'^u/:^.,f 
been  inaccessible^.     It  is  probable  however  that  thes«  v.iktktm  iimi4Mij0:*/^y 
though  they  may  be  from  the  point  of  view  of  the  \uini**Aii^iM  k^V^rjuK//x 
of  the  patient's  sufferings)  represent  a  comparatively  un/l^rv^/f^^  U^^ 
of  the  process  we  arc  here  considering — a  form  whi/;b  tu  Kij^.  i/Mj^  rm 
affords  a  less  satisfactory  solation  of  Conflict  than  X\hStX  \u  ^uj^x  ^u(: 
process  is  more  conscious*.    For  this  reason  w«  skttt  y^S^yk  ;Mtf.±^^  a 
regarding  the  fully  developed  form  of  the  pr^xr^M  a*  a  fiy/f«r  <^  ^^m  ^Anu 
pletely  conscious  one.     By  so  doing  we  can  i:^Hi%^Siyji*j*i  x^j'.^  ^^mt." 
the  essential  characteristics  of  the  procass  and  i\^,  ujt.\',j^    \   w'\w::   v 
differs  from  Repressioo.    It  becomes  all  tbe  oiz/r^  f^tjimiu}  lAnr.^-.^  «• 
keep  in  mind  the  fact  that  in  the  majority  ctf  eaiMst  t£^  ye^j^m  vu;    ;^!s#u 
to  approximate  to  and  does  cot  aetaallr  attaiiL  t<Mr  i«u>^  \f  ^j^nj^ck'.m 
exfrfidtness  here  indicatwL 

The  logical  inoompktZfesB  of  the  pcomw  ^A  ^Mui^si%0Ut  i^^y^smi^n  j 
not  however  in  rcaEty  qnite  so  serioos  as  xui^  4«t  imr.  ixH^sm'  4  •* 
even  if  complete  hazmoDT  aad  eo^wdtiiatm  ^  \0isuif-yrtjw  ti^e*^ 
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accurately  and  know  correctly.  Modem  psychologists  have,  however, 
an  advantage  over  Socrates  in  so  far  as  they  are  now  beginning  to  under- 
stand better  than  was  possible  to  him  some  of  the  subtle  ways  in  which 
our  knowledge  is  defective  and  our  conduct  consequently  lacking  in  the 
quality  of  virtue.  At  the  same  time,  by  their  appeal  to  the  unconscious 
processes  of  the  mind,  they  are  able  to  free  the  doctrine  from  its  charac- 
ter of  paradox,  which  it  seems  necessarily  to  possess  as  long  as  we 
confine  ourselves  to  purely  conscious  happenings.  This  emerges  clearly 
if  we  turn  to  consider  more  closely  the  conditions  which  are  responsible 
for  the  actual  imperfections  of  our  knowledge,  in  so  far  as  they  are  of 
importance  for  the  rational  guidance  of  behaviour. 

It  will  be  convenient  to  make  a  rough  classification  of  these  imper- 
fections under  two  heads  as  follows : 

(1)  Ignorance  of  relevant  facts  in  the  outer  world. 

(2)  Ignorance  of  relevant  mental  factors  in  ourselves. 

(1)  As  regards  this  head,  we  may  distinguish  between  (a)  cases 
where  the  lack  of  knowledge  is  not  attributable  to  any  pathological  or 
quasi-pathological  imperfections  in  the  mind  of  the  knower,  (b)  cases 
where  the  lack  of  knowledge  is  so  attributable. 

Cases  coming  imder  the  head  of  (a)  are  comparatively  simple  and 
need  not  long  detain  us  here.  Their  occurrence  is  inevitable  owing  to 
the  very  nature  of  the  himian  mind  and  its  limited  power  of  grasping 
its  environment,  though  they  may  be  rendered  less  frequent  and  less 
complete  as  gradually  increasing  stores  of  information  become  available 
for  the  individual  and  for  the  race.  To  take  a  simple  instance,  let  us 
suppose  (to  return  to  our  former  example)  that  we  may  have  no  means 
of  knowing  the  precise  difference  in  the  price  charged  for  the  same 
article  in  the  two  shops  or  the  precise  amount  of  the  fare  to  the  further 
shop  and  back.  There  are  certainly  many  conflicts,  both  trivial  and 
serious,  which  are  of  this  nature,  and  as  regards  which  we  have  eventually 
to  make  a  decision  on  very  inadequate  information.  The  healthy  re- 
action to  situations  of  this  kind — the  one  that  is  most  in  accordance 
with  the  principle  of  Conscious  Control — would  of  course  consist  in 
throwing  the  whole  psychic  energy  upon  that  side  which — after  such 
deliberation  and  consideration  of  the  facts  as  is  possible  in  the  circum- 
stances —seems  on  the  whole  to  be  the  most  desirable.  In  those  cases 
(distressingly  frequent  in  some  minds)  where  the  most  careful  considera- 
tion fails  to  reveal  any  appreciable  preponderance  of  desirability  on  the 
part  of  one  or  other  alternative,  it  is  probable  there  is  some  further  lack 
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of  knowledge  of  the  kind  to  be  considered  under  the  second  heading 
(knowledge  of  ourselves).  In  this  event,  the  conflict  may  be  solved 
more  easily  as  soon  as  this  further  lack  of  knowledge  is  made  good.  In 
the  comparatively  few  cases  where  the  advantages  of  the  alternative 
courses  of  action  would  even  then  continue  to  appear  to  be  equally 
balanced,  it  would  seem  justifiable  to  leave  the  decision  to  the  arbitra- 
ment of  chance  by  the  frequently  adopted  device  of  tossing  a  coin  or 
by  some  similar  method,  on  the  principle  that,  whatever  course  is 
ultimately  adopted,  it  is  better  to  pursue  this  course  with  the  whole 
of  the  psychic  energy  available  than  to  waste  energy  and  achieve 
nothing  through  a  prolongation  of  conflict  and  indecision. 

Cases  of  (6) — in  so  far  as  they  are  not  due  to  obviously  defective 
intellectual  power — are  in  general  more  subtle  in  nature  and  much 
more  likely  to  be  overlooked.  The  fuller  realisation  of  their  import- 
ance which  we  have  gained  in  recent  years  is  largely  due  to  the  studies 
of  the  psycho-analytic  school.  They  are  in  fact  merely  instances  of  the 
working  of  Repression  and  Displacement,  and  in  their  simpler  mani- 
festations are  often  easily  recognisable  as  such,  along  with  the  other 
cases  of  everyday  psycho-pathology.  Thus,  in  our  example,  we  may 
forget  that  the  fare  to  the  more  distant  shop  more  than  covers  the  differ- 
ence in  the  price  of  the  article  to  be  purchased,  or  we  may  neglect  to 
take  the  fare  into  consideration  at  all,  or  we  may  erroneously  suppose 
that  the  fare  is  cheaper  than  it  is,  even  though  its  exact  amount  may  be 
ordinarily  known  to  us.  In  each  case  the  correct  knowledge  may  be 
repressed  or  distorted  by  an  unconscious  tendency,  in  virtue  of  which 
we  are  impelled  to  give  preference  to  the  more  distant  shop.  As  far 
as  our  unconscious  tendency  is  concerned,  we  should  like  to  go  to  the 
more  distant  shop,  therefore  the  facts  are  made  so  to  appear  that  it  is 
more  desirable  to  go  to  that  shop. 

In  so  far  as  mechanisms  of  this  sort  are  operative,  our  environment 
is  distorted  in  order  that  it  may  be  made  to  appear  in  conformity 
)ur  wishes  rather  than  as  it  really  is.  It  is  from  this  point  of 
bhat  Freud ^  has  spoken  of  two  principles  of  mental  process: 
le  Pleasure-Principle,  which  seeks  to  make  reality  appear  as  we 
wish  it;  the  other,  the  Reality-Principle,  which  seeks  first  to 
lend  reality  as  it  is^. 

'ormulierungen  iiber  die  zwei  Principien  de8  Psychischen  Gescheheus,"  Jahrbuch 
TanalytUche  und  Psychopaihohgische  Forschufigen,  m.  I. 

e  terms  would  appear  to  be  unfortunately  chosen,  for  at  bottom  both  principles 
y  pleasure  principles,  inasmuch  as  they  seek  the  gratification  of  some  wish.     The 
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It  is  only  in  so  far  as  the  Reality-Principle  is  at  work  that  we  can 
enjoy  the  fullest  and  most  accurate  knowledge  of  our  outer  world  of 
which  our  intellect  is  capable:  and  this  principle  will  only  come  into 
full  operation  where  there  are  no  unconscious  tendencies  working 
beyond  reach  of  our  control.  It  thus  appears  that  to  know  the  outer 
world,  we  must  first  know  ourselves,  and  that  only  in  so  far  as  we  are 
aware  of  our  own  tendencies  and  feelings  can  we  be  immune  from  the 
distortions  of  reality  which  these  tendencies  inflict  upon  us.  The 
increasing  integration  of  our  own  mental  life  brought  about  by  Conscious 
Control  provides  us  also  with  the  means  of  more  exact  adaptation  to 
our  environment  and  of  more  extended  and  accurate  modification  of 
the  environment  to  suit  our  own  purposes.  Thus  both  pure  and  applied 
science  may  profit  from  the  increased  understanding  of  our  own  selves, 
and  it  is  not  at  all  impossible  that  a  thorough  knowledge  of  our  own 
inner  life  (such  as  can  only  be  acquired  by  a  process  of  psycho-analysis) 
may  come  to  be  regarded  as  an  indispensable,  or  at  any  rate  a  highly 
desirable  possession  for  all  those  who  aspire  to  the  scientific  study  and 
the  practical  control  of  the  forces  of  the  outer  world. 

(2)  In  view  of  this  result,  all  the  greater  importance  attaches  to  the 
study  of  the  second  class  of  imperfections  in  our  knowledge — i.e.  those 
imperfections  which  are  due  to  ignorance  of  ourselves.  It  is  here  that 
Psycho-analysis  or  some  other  method  of  studying  the  Unconscious 
becomes  an  almost  necessary  instnmient  for  the  acquirement  of  the 
higher  degrees  of  integration  and  of  Conscious  Control,  If  we  care- 
fully examine  our  behaviour  in  the  light  of  the  conscious  motives  that 
we  can  introspectively  discover,  we  shall  frequently  find  that  there 
appears  to  be  no  motive  present  even  in  the  case  of  quite  important 
decisions,  or  else  that  such  motives  as  we  can  find  do  not  seem  logically 
adequate.  Thus,  in  our  oft  quoted  example,  we  may  find  ourselves 
firmly  decided  to  go  to  the  more  distant  shop,  although  we  are  Dot 
aware  of  any  adequate  reason  for  this  decision.  In  this  case  the  reason 
is  to  be  found  in  some  unconscious  (and  therefore  probably  repressed) 
desire  or  tendency  which  finds  greater  satisfaction  in  going  to  the  distant 
shop  than  to  the  nearer  one.     By  means  of  Psycho-analysis  we  may 

one  however  seeks  this  gratification  by  the  facile  process  of  making  reality  appear  to  be 
such  as  this  would  demand,  the  other  by  the  much  more  laborious  method  of  first  appre- 
hending reality  as  it  is  and  then  endeavouring  actually  to  modify  reality  so  as  to  bring 
it  into  conformity  with  the  wish.  From  this  point  of  view  Bleuler*s  term  "autistic"  as 
applied  to  the  first  of  these  principles  would  seem  in  some  respects  to  be  preferable 
("Das  Autistische  Denken,"  Jdhrbuch  f.  Psychonnalytischf  und  P»ychopathologi»che  For- 
schungen,  iv.  I). 
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overcome  the  Repression  and  make  the  reason  conscious.  It  may  then 
be  foimd  perhaps  that  by  making  a  journey  to  the  more  distant  shop, 
we  shall  avoid  some  impleasant  duty  at  home,  such  as  writing  a  dis- 
agreeable letter  or  meeting  some  unwelcome  visitor.  Or  again  there 
may  be  some  attraction  at  the  distant  shop  not  strictly  connected  with 
our  business  there.  It  may  be,  for  instance,  that  in  this  shop  we 
shall  have  an  opportunity  of  meeting  some  acquaintance  (probably  of 
the  opposite  sex)  whom,  for  various  reasons,  we  had  determined  not  to 
see  again,  but  who  continues  to  exercise  an  attractive  power  in  the  un- 
conscious levels  of  our  mind.  It  is  evident  that  in  such  cases,  so  long 
as  the  motives  remain  in  the  Unconscious,  we  are  completely  at  their 
mercy.  We  can  form  no  true  estimate  of  the  consequences  of  post- 
poning the  writing  of  the  letter,  neglecting  to  receive  our  visitor  or 
becoming  more  intimate  with  our  friend  of  the  shop,  for  these — the 
real  motives  of  our  decision — are  inaccessible  to  our  consideration.  It 
is  only  when  the  motives  become  conscious  that  we  can  gauge  accurately 
the  moral  responsibility  attaching  to  the  acts  to  which  these  motives 
impel  and  bring  these  motives  themselves  into  due  relation  with  the 
other  aspects  of  our  personality. 

Here  it  becomes  necessary,  in  concluding  this  portion  of  our  subject, 
to  emphasise  an  important  point  as  regards  the  relation  of  Conscious 
Control  to  knowledge  of  ourselves — a  point  which  has  been  brought  out 
very  distinctly  in  the  history  of  Freud's  psycho-analytic  method.  It  is 
not  suflBcient  for  the  purpose  of  Conscious  Control  that  we  should  bring 
to  consciousness  merely  the  cognitive  aspects  of  our  unconscious  ten- 
dencies ;  the  feeling  that  normally  attaches  to  these  tendencies  must 
also  be  experienced.  This  is  shown  clearly  in  those  cases,  not  infre- 
quent in  psycho-analytic  practice,  where  discovery  on  the  part  of  the 
patient  of  the  meaning  of  his  pathological  symptoms  fails  in  itself  to 
bring  about  a  cure:  in  such  cases  it  would  seem  that  the  cognitive 
aspects  of  the  repressed  tendencies  have  become,  as  it  were,  de-emo- 
tionalised and  that  the  feeling  that  should  normally  accompany  them 
has  become  dissociated  and  either  flows  on  to  some  other  object  by  a 
process  of  Displacement  or  else  remains  altogether  in  a  state  of  Repres- 
sion. Here  it  is  plain  that  the  really  essential  aspects  of  the  repressed 
tendencies,  i.e.  their  affective  and  conative  constituents,  are  still  below 
the  threshold  of  consciousness  and  (as  might  have  been  anticipated  in 
these  circumstances)  experience  has  shown  that  a  cure  can  only  be 
effected  when  analysis  has  gone  far  enough  to  make  the  subject /ecZ 
and  not  merely  know  the  tendencies  in  question. 
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In  so  far  as  this  dissociation  of  affective  and  cognitive  elements 
takes  place  during  the  actual  process  of  bringing  unconscious  tendencies 
to  consciousness,  it  is  untrue  to  say  that  mere  recognition  of  the  exist- 
ence and  nature  of  our  unconscious  tendencies  is  all  that  is  required 
for  Conscious  Control.  In  this  respect  the  results  of  Psycho-analysis 
are  only  in  accordance  with  the  doctrine  of  Socrates  if  we  extend  the 
meaning  of  Self  Knowledge  so  as  to  include  Self  Feeling.  If,  however, 
we  understand  Socrates's  famoiis  formula  "  Know  thyself"  in  what  would 
appear  to  be  its  only  reasonable  sense,  as  an  injunction  to  realise  and 
have  under  our  control  not  only  our  thoughts  but  also  our  motives  and 
their  accompanying  feelings,  it  would  seem  that  we  are  justified  in 
making  this  extension;  for  the  only  way  in  which  feelings  can  be 
realised  is  by  being  felt. 

If  this  is  so,  we  may,  in  the  light  of  modern  Psychology,  interpret 
the  Socratic  precept  as  meaning  that  we  should  know  our  own  Uncon- 
scious, or,  to  be  more  precise,  bring  to  Consciousness  the  content  of 
our  Unconscious.  In  so  doing  we  at  once  remove  one  of  the  principal 
obstacles  to  virtue,  and  at  the  same  time  clear  away  the  great  theo- 
retical difficulty  of  the  Socratic  position — the  occurrence  of  situations 
in  which  "video  meliora  proboque,  deteriora  sequor."  The  explana- 
tion of  these  situations  is,  for  the  most  part,  to  be  foimd  either:  (1)  in 
the  fact  that  the  full  motives  impelling  to  what  is  to  Consciousness  the 
inferior  course  of  action  are  present  in  the  Unconscious  only,  or  else 
(2)  in  the  fact  that  the  feeling  that  should  normally  accompany  the 
thought  of  the  'better'  course  of  action  is  not  present;  there  is  a 
dissociation  of  feeling  and  cognition  of  such  a  kind  that  what  appears 
cognitively  to  be  the  better  course  is  inferior  so  far  as  feeling  is  con- 
cerned; this  course  of  action  is  only  known  and  not  felt  to  be  the 
better.  In  either  case  there  are  important  factors  in  the  situation 
which  are  beyond  the  influence  of  conscious  deliberation  and  control. 
In  so  far  as  we  can  succeed  in  bringing  to  the  focus  of  Consciousness 
all  the  thoughts,  feelings,  emotions  and  tendencies  aroused  in  us  by  a 
particular  situation,  just  so  far  shall  we  be  able  to  bring  about  a  satis- 
factory solution  of  the  conflict  between  opposing  tendencies,  in  one  of 
the  ways  indicated  above — a  solution  which  is  at  once  the  wisest  and 
the  best  of  which  our  personality  is  capable. 
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VII. 

In  the  course  of  our  examination  of  Repression,  Displacement  and 
Conscious  Control  it  has  become  apparent  that  the  three  mechanisms 
represent  to  some  extent  successively  more  evolved  methods  of  dealing 
with  a  conflict  between  opposing  psychic  tendencies.  In  view  of  this 
result  it  is  interesting  to  study  the  working  of  these  mechanisms  in  the 
light  of  some  recognised  standard  of  development  which  is  applicable 
to  conduct  and  to  mental  life.  For  this  purpose  we  may  perhaps  accept 
Herbert  Spencer's  famous  definition  of  Evolution,  as  "a  change  from 
a  relatively  indefinite  incoherent  homogeneity  to  a  relatively  definite 
coherent  heterogeneity  through  successive  integrations  and  differenti- 
ations." The  two  principal  directions  of  Evolution  here  indicated — 
integration  and  differentiation — can  both  be  traced  in  the  transition 
from  Repression  through  Displacement  to  Conscious  Control. 

It  is  evident  from  our  consideration  of  Repression  that  this  state 
represents  a  comparatively  low  degree  of  integration,  in  so  far  as  Re- 
pression necessarily  implies  a  certain  amount  of  dissociation.  In  the 
more  complete  cases  of  Repression  this  dissociation  may  manifest 
itself  only  in  a  diminution  of  the  amount  of  energy  available  for  the 
ordinary  purposes  of  mental  life  (since  the  energy  inherent  in  the 
repressed  tendency  is  not  at  disposal  for  such  purposes),  though  usually 
it  will  be  accompanied  also  by  a  number  of  more  specific  inhibitions 
which,  though  not  very  apparent  to  a  merely  superficial  examination, 
may  nevertheless  have  serious  effects  on  mental  and  moral  develop- 
ment. In  the  less  complete  cases  it  may  give  rise  to  more  marked 
inhibitions  both  of  thought  and  conduct;  the  subject  of  such  Repres- 
sions is  at  war  with  himself,  he  is  apt  to  be  impeded  in  all  he  thinks 
and  does  and,  in  bad  cases,  almost  everything  that  he  accomplishes  has 
to  be  carried  out  in  the  face  of  severe  opposition.  In  Repression  in 
its  pure  form  the  contending  forces  are  arrayed  against  each  other  as 
irreconcilable  enemies,  between  whom  there  can  be  no  rapprochement, 
mutual  modification  or  understanding.  A  mind  which  suffers  from 
many  such  repressions  obviously  possesses  but  a  low  degree  of  inte- 
gration. 

Nor  is  it  much  better  off  as  regards  differentiation.  For,  as  we  have 
seen.  Repression  tends  always  to  spread  from  the  element  at  which  it 
was  originally  aimed  to  other  elements  which  are  associatively  con- 
nected with  the  original  element.  Thus  there  is  produced  a  state  of 
affairs  in  which  both  moral  and  intellectual  discrimination  are  rendered 
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impossible  as  regards  all  that  pertains  to  the  repressed  complex.  In 
this  stage  a  person  is  totally  imable  to  distinguish  just  how  or  why  a 
thing  is  wrong  or  undesirable.  He  illogically  and  imjustifiably  extends 
his  Taboo  to  everything  which  appears  to  have  some  connection  (how- 
ever fanciful  or  far-fetched)  with  the  original  object  of  his  moral  abhor- 
rence, and  in  so  doing  turns  his  back  on  much  that  he  can  ill  afford 
to  lose. 

Turning  now  to  Displacement,  it  is  obvious  that  this  mechanism 
represents  a  higher  stage  of  integration  than  that  of  pure  Repression. 
There  is  no  longer  a  complete  dissociation  between  the  conflicting 
tendencies  within  the  mind.  The  conflict  is  solved  by  means  of  a 
compromise,  the  two  forces  interacting  so  as  to  express  themselves  in 
a  way  that,  as  far  as  possible,  gives  satisfaction  to  both.  There  is  no 
longer  the  waste  of  energy  that  is  inevitable  in  pure  Repression,  and 
the  mental  life  is  able  to  develop  harmoniously  and  without  any  severe 
inhibitions. 

The  essential  weakness  of  Displacement,  however,  lies  in  the  fact 
that,  in  all  its  most  important  aspects,  it  is  a  process  that  goes  on 
almost  entirely  in  the  Unconscious  and  partakes  therefore  of  the  blind, 
groping,  non-rational  and  imdiscriminating  character  which  distin- 
guishes unconscious  processes  in  general.  It  has  not  the  advantage  of 
those  powers  of  relatively  unbiased  judgment,  delicate  discrimination 
and  accurate  adjustment  of  means  to  ends,  which  are  at  disposal  in 
the  process  of  conscious  and  deliberate  choice.  Nevertheless  we  have 
ample  justification  for  regarding  Displacement  as  a  process  of  the 
greatest  importance  in  mental  evolution,  for  there  can  be  no  doubt 
that,  in  its  more  beneficial  forms,  it  represents  the  means  by  which  a 
great  part  of  our  moral  progress — especially  that  in  early  life — has 
necessarily  to  be  brought  about. 

It  would  seem  fairly  certain  that,  from  our  present  point  of  view, 
the  highest  stage  of  ethical  development  is  represented  by  the  prin- 
ciple which  we  have  termed  Conscious  Control.  We  have  seen  that  in 
its  perfect  form  this  principle  presents  the  possibility  of  more  or  less 
complete  integration  of  conduct  and  of  mental  life.  In  so  far  as  the 
principle  is  capable  of  thorough  application,  the  psychic  life  of  the 
individual  will  proceed  with  the  highest  degree  of  harmony  that  is 
possible  in  view  of  the  conflicting  nature  of  many  of  the  ultimate  cona- 
tive  trends  of  the  human  mind ;  each  instinct  and  desire  will  receive  the 
maximum  of  gratification  that  is  compatible  with  the  similar  gratifica- 
tion of  other  instincts  and  desires;    each  tendency  will  fall  into  its 
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proper  place  in  the  general  scheme  of  life,  and  the  whole  of  the  mental 
energy  will  be  available  for  any  enterprise  that  may  be  undertaken. 
Similarly,  the  conduct  that  is  based  on  Conscious  Control  will  be  capable 
of  the  highest  degree  of  differentiation,  since  conscious  discrimination 
is  capable  of  picking  out  the  desirable  and  undesirable  elements  in 
any  total  situation,  and  of  guiding  conduct  accordingly;  whereas 
Repression,  as  we  have  seen,  would  lead  to  a  totally  undifferentiated 
behaviour  as  regards  all  the  elements  of  the  situation. 

It  is  interesting  to  observe  also,  that  Conscious  Control  still  appears 
to  be  the  most  evolved  mechanism  for  the  guidance  of  conduct,  when 
judged  by  a  somewhat  different  standard,  i.e,  that  of  the  ''adaptation 
of  inner  to  outer  relations"  in  which,  according  to  Spencer,  vital  activity 
itself  consists.  We  have  seen  how  the  presence  of  repressed  tendencies 
is  liable  to  distort  our  appreciation  of  the  outer  world,  and  so  to  pre- 
vent our  adjusting  ourselves  accurately  to  it.  This  mal-adaptation  to 
the  environment  may  extend  from  the  small  lapses,  errors,  and  over- 
sights which  have  been  included  by  Freud  under  the  heading  of  the 
"  Psychopathology  of  Everyday  Life,"  to  the  almost  total  loss  of  touch 
with  the  real  world  which  may  be  exhibited  in  certain  forms  of  insanity. 
But  in  whatever  degree  it  may  be  present,  some  distortion  of  reality 
is  almost  necessarily  involved  in  Repression.  A  true  view  of  the  outer 
world  and  the  consequent  possibility  of  accurately  adjusting  ourselves 
to,  and  dealing  with,  this  world  can  only  be  gained  by  the  overcoming 
of  Repression  and  the  acquirement  of  the  full  psychic  integration  which 
follows  on  Conscious  Control.  The  transition  from  Freud's  Pleasure- 
Principle  to  his  Reality-Principle  would  thus  accurately  correspond  to 
a  greater  adaptation  of  inner  to  outer  relations  in  the  Spencerian  sense. 

In  fact,  it  is  remarkable  with  what  ease  the  principal  features  of 
Freud's  psychology,  when  considered  from  the  point  of  view  of  develop- 
ment, appear  to  fit  into  the  Spencerian  scheme — a  further  proof,  if 
this  were  needed,  of  the  validity  of  the  main  principles  of  both  investi- 
gators. While  Spencer  formulated  the  main  outlines  of  mental  develop- 
ment in  a  way  that  seems  likely  to  hold  good,  in  most  of  its  essential 
features,  for  the  whole  future  advance  of  Psychology,  Freud  has  in- 
calculably added  to  our  knowledge  of  the  details  of  the  process,  and  has, 
more  particularly,  enriched  our  conceptions  as  to  the  parts  played  in 
this  process  by  conscious  and  unconscious  factors  respectively. 
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VIII. 

Having  surveyed  the  Freudian  mechanisms  with  which  we  are  here 
concerned  in  the  light  of  the  criteria  set  up  by  the  greatest  of  evolu- 
tionary psychologists  and  moralists,  we  will,  in  conclusion,  very  briefly 
indicate  what  seems  to  be  the  place  of  these  mechanisms  in  the  actual 
development  of  human  life,  thought  and  institutions.  Here  again  it 
will  appear  that  the  tendency  of  Evolution  is  towards  a  more  thorough 
conscious  control  of  thought  and  action,  and  an  abandonment  of  the 
more  primitive  attitude  involved  in  Repression. 

The  close  dependence  which  we  have  noted  between  Conscious 
Control  on  the  one  hand  and  knowledge  and  unrestricted  intellection 
on  the  other  makes  it  evident  that  the  higher  degrees  of  Conscious 
Control  are  only  possible  in  higher  types  of  mind.  In  comparatively 
undeveloped  minds  we  should  expect  to  see  conduct  determined  largely 
by  Repression  and  Displacement.  This  expectation  is  clearly  fulfilled 
if  we  compare  children  with  adults,  or  savages  with  civilised  and  edu- 
cated men.  The  mind  of  the  young  child,  with  its  imstable  and  inco- 
ordinated  desires  and  tendencies,  its  inability  to  realise  the  true  mean- 
ing of  its  impulses  or  to  trace  out  their  remoter  consequences,  is  obviously 
lacking  in  many  of  the  most  essential  features  of  Conscious  Control. 
Recent  researches  into  Child  Psychology  indicate  that  Repression,  on 
the  other  hand,  may  be  found  quite  early  in  the  child's  mind  and  that 
it  is  the  means  by  which  the  earliest  moral  progress  is  achieved^.  The 
growth  of  Repression  can  be  traced  during  the  years  of  childhood, 
together  with  that  of  Displacement^ ;  but  both  mechanisms,  in  the  course 
of  mental  development,  become  after  a  time  limited  and  controlled  by 
the  higher  conscious  processes,  the  unrestrained  increase  of  Repression 
giving  rise,  not  to  further  moral  advance,  but  to  the  retrograde  con- 
dition of  neurosis.  It  would  thus  appear  that  Repression  is  an  essential 
instrument  of  progress  in  the  early  stages  of  development,  but  is 
destined  afterwards  to  be  relegated  to  a  relatively  subordinate  position 
among  the  controlling  mechanisms  of  the  mind. 

^  Cf.  Freud,  "Analyse  der  Phobie  eines  fiinfjahrigen  Knaben,"  Jahrbuch  f.  Psycho- 
analytische  und  Paychopathologische  Forschungen^  i.  1;  C  G.  Juiig,  *'The  Association 
Method,"  in  Papers  on  Analytical  Psychology^  1916,  p.  132;  Ernest  Jones,  *'The  Uncon- 
scious Mental  Life  of  the  Child,"  Chili  Study,  April,  1916. 

*  The  gradually  increasing  influence  of  Repression  and  Displacement  is  well  brought 
out  by  a  comparison  of  the  dreams  of  young  children  with  those  of  adults.  (Cf.  Freud, 
Traumdeutung,  p.  92,  Ch.  3.)  It  would  seem  also  to  be  apparent  in  the  characteristic 
differences  between  the  dreams  of  cultured  and  those  of  relatively  uncultured  peoples. 
(Cf.  J.  E.  Lind,  "The  CJolor  Complex  of  the  Negro,"  Psychoanalytic  Rev.  i.  404.) 
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The  savage  ako,  like  the  child,  with  his  conflicting  beliefs  and 
actions,  his  relative  lack  of  foresight  of  remoter  ends  and  consequences, 
and  his  morality  based  largely  on  Taboos  for  which  he  can  give  no 
adequate  reason^,  is  obviously  to  a  considerable  extent  dependent  on 
Repression,  and  exercises  but  little  Conscious  Control  in  comparison 
with  individuals  belonging  to  more  civilised  communities. 

Nor  indeed  has  the  civilised  adult  himself  progressed  so  far  on  the 
road  to  Conscious  Control  as  we  could  desire.  We  have  already  indi- 
cated the  very  imperfect  degree  to  which  he  has  attained  this  Conscious 
Control  in  his  mental  Ufe  as  an  individual.  This  same  imperfection  of 
attainment  is  manifested  no  less  clearly  in  his  social  institutions  and 
beliefs.  At  the  same  time  the  relative  predominance  of  Repression 
or  Conscious  Control  affords  an  interesting  indication  of  the  relative 
cultural  status  of  such  institutions  and  beliefs. 

Thus  it  is  clear  that  the  more  autocratic  forms  of  government  and 
social  restraint  tend  in  the  main  to  produce  a  state  of  mind  more  favour- 
able to  Repression  than  to  Conscious  Control.  All  that  is  required  of 
a  man  under  autocracy  is  blind  obedience  to  command,  without  question 
of  the  Why  or  Wherefore,  and  in  so  far  as  his  conduct  is  determined 
from  above  in  this  way,  his  attitude  towards  the  moral  sanctions  im- 
posed by  authority  is  apt  to  be  very  like  that  of  a  young  child  towards 
the  prohibitions  of  its  parents^. 

Under  democracy,  on  the  other  hand,  there  is  usually  a  stronger 
motive  for  a  man  to  exercise  his  powers  of  criticism  and  deliberation, 
and  thus  to  lay  the  foundations  of  Conscious  Control.  Indeed,  it  would 
seem  that  the  success  of  a  democracy  must  be  largely  dependent  on 
the  degree  in  which  its  members  are  able  to  bring  Conscious  Control  to 
bear  upon  poUtical  problems,  and  that  the  characteristic  diflSculties 
with  which  democracies  have  had  to  struggle  have  been  to  a  great 
extent  due  to  deficient  exercise  of  Conscious  Control  in  deaUng  with 
these  problems.  It  is  obvious  that  the  field  of  politics — in  which  the 
Suggestions  and  Taboos  imposed  by  our  human  environment  are  un- 
usually strong  and  insistent,  and  are,  it  would  seem  probable,  aided  by 
the  operation  of  a  special  instinctive  mechanism  which  makes  us 
pecuUarly  receptive  to  them® — ^is  one  in  which  the  appUcation  of  Con- 
scious Control  appears  to  be  a  matter  of  exceptional  diflSculty,  and 

»  Cf.  Freud,  *' Totem  und  Tabu,"  Imago,  i.  23. 

2  Modem  psycho-analytic  research  seems  to  show  that  this  is  no  mere  simile. 
*  Cf.  W.  Trotter,  Herd  Instinct,  1916,  as  the  latest  addition  to  the  growing  list  of 
important  works  on  this  subject. 
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in  which  our  judgments  and  inferences  are  most  frequently  distorted 
by  repressions^. 

Unfortunately,  moreover,  we  have  as  yet  scarcely  begmi  to  realise 
the  desirability  of  clear  vision  and  unbiased  judgment  in  this  field; 
for  we  are  still  apt  to  cherish  institutions  and  beliefs  which  obviously 
depend  largely  on  Repression.  Thus  the  system  of  party  politics 
requires  that  we  should  repress  all  thoughts  that  may  arise  as  to  the 
defects  of  our  own  party  or  the  merits  of  the  opposing  one,  and  is 
definitely  hostile  to  any  unprejudiced  inquiry  as  to  where  the  real  good  • 
of  our  country  may  be  found.  The  conduct  of  a  state  which  is  guided 
by  two  opposing  parties  is,  indeed,  very  similar  to  that  of  an  individual 
who  is  the  prey  of  two  opposing  tendencies  of  approximately  equal 
strength,  and  state  management  on  these  lines  suffers  from  disadvan- 
tages very  similar  to  those  which  we  have  already  studied  in  the  case 
of  the  individual.  Similarly,  in  the  case  of  international  politics,  the 
■  cult  of  the  narrower  forms  of  patriotism  inevitably  leads  to  a  distortion 
of  all  facts  concerned  with  the  relations  between  nations,  and  among 
the  causes  of  War  itself,  not  the  least  is  to  be  found  in  the  mental 
blindness  induced  by  Repression  acting  on  whole  peoples  and  races. 

In  the  equally  important  sphere  of  social  and  economic  questions 
we  find  the  same  mechanism  at  work.  The  emotional  tendencies 
aroused,  for  instance,  by  problems  connected  with  class,  wealth  or  sex, 
springing  as  they  often  do  from  sources  buried  in  the  Unconscious, 
effectually  prevent,  by  the  repressions  to  which  they  give  rise,  any 
clear  and  unbiased  intellectual  appreciation  of  these  problems,  and 
only  in  proportion  as  we  lay  bare  these  buried  sources  of  emotion  will 
such  appreciation  become  possible.  Even  in  the  scientific  treatment  of 
these  subjects  the  influence  of  Repression  is  still  clearly  to  be  traced, 
and  the  reason  why  sciences  such  as  Sociology  and  Economics,  which 
are  more  directly  concerned  than  any  others  with  the  welfare  of  human 
society  as  a  whole,  have  made  less  progress  than  the  so-called  Natural 
Sciences,  is  probably  to  be  foimd  very  largely  in  the  fact  that  the 
former  sciences  have  been  pursued  more  often  in  the  spirit  of  prejudice 
and  partisanship  than  from  disinterested  love  of  truth,  through  which 
alone  relatively  clear  appreciation  of  facts  and  unbiased  judgment  are 
rendered  possible^. 

1  Cf.  W.  Lippmann,  A  Preface  to  Politics,  1914. 

*  Thus  it  would  appear  to  the  present  writer  that  whole  branches  of  Economic  Science 
are  retarded  by  failure  to  take  due  account  of  one  of  the  fundamental  principles  of  that 
science — the  tendency  of  population  to  press  upon  the  means  of  subsistence.     This 
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Tt  ij*r»  ir.rnniH!:r.«;rt  vr.ii-^.riss  tr»  12  «ii'a  5:m».  n  j§  :ii»ar  •iuks  liwnp  caa 

mar  Anr^r.  *  a^ri  i-^^rr^i*  ':f  ^oclaI  v-ili**.  !urr*r:a*na»  'it*pikrt»  T«rr 
w-.'l**!  7  fr^^.^  rh.^  prrxici**  ct  CocijcioTS  CofL^nxL  R*»adioa  iiistorte  oar 
Ti^fw  ,n  *;aro  wat+:  prtBTiT-^Ij.  07  r»cif'^<il*r."'..g  nh*  U:iiT«se  ^juemirr  to 
rr>t  ai*ar:''»  d»^sir^"     P>»a*rji^  Pnni:ici»?^  .  And  t'»«ati^»*ij,  zj  ihirdn^ 

r^Tr*io'i.*i<*tl  r.'n.T.»ri^.  Dr^rT.Ati*;  r^^lzioG  Ei"3$t  c«  5"r  ex<?r  incocipfttibie 
•»>.r*  *.r.*^  cfpnpii*^*^  :r.r»*zratioc  of  nr.rr.'i  And  th**  o^cipirte  tri^iaipa  of  the 
f>a.:tT-Pr:ArTpu^  nrinoi  wozld  aerai  to  cocistitiite  ta*  iiijra^st  staiee 
frf  m^^n^'.Al  'i'*V'n'-.p?n**nt  »rt?orriin^  to  th*  pciin!ipt«»  we  hare  been  k»e 

Fh^i^rfK/phT  i*j*.Hf  hoTr*r^^,  ahho'^ri  its  profeaeed  Aim  ihat  be  the 
Att^i nm*r*t  of  tm^h  hj  nh*?  exercise  of  pore  inten-wt,  n^ectiryr  the 
appeal  of  the  emotion:*,  b  yet  far  from  b^n^  immnne  from  the  indncnre 
^if  fepri*swed  an/^or-^rioris  fairtors.  H^re  Again  it  is  ooIt  in  so  fcw  as  we 
knoTT  onr«^lve»  t'ru^t  we  can  kno-^-  the  Universe*.  A*  resanfe  Mcpral 
Fh.;o«¥'/phr.  wi*fi  which  we  are  here  perhape  more  particulariTcone^med, 

Umt  m /^^itf aiU'iT',  pro^*<i  of  £ar-r»ar*U2«  rr)&»qii«u?e  m  bui4»:<n»ral  ^ririiee.  bat  a»  for 
thi*  (IV-'H:  pA/t  4imp*7  r.'^>ft<fl  or  <4.-*e  «aainaAriT  di»nii«tM»ii  br  ■•oc'iMnprrarT  ecoooiBiftA. 
t'nr^ntih  Sft^  pr'.r.^Tpw  u»  o^ji  >jn.*iT  <rf  to^  zreAtisft  iKportuioi^  frjr  Buaj  <rf  ta*  noMt  |iii  ■ii>|^ 
«y^ie4l  *ivJ  -^rxiriniir  o  i-^itiricw  of  ih^  Afcy.  wicfc  *§  tfeone  cocorvted  wrth  t&e  dertiaiBf 
tMrrhr*«A,  to-*  in-T*iMM  *»>»«  of  Lrir^z,  «c.  (i'l  <_'.  V.  Dry<Ui«^.  iTapf^  «ji#i  tW  C««*  «/ 
/^'•*7.  t/jTiri'-in,  l'*L'5;  J,  *^'.  Fli^-^i  "Etha^*  And  th*?  Stm^>  f*Dr  Exa*!*?!!-:*","  /**.  7.  of 
E'ht^A^  V.iX'r  ,  TV.e  •utr.ni-'hina  tr»atm*wt  th^C  recent  P«>lrt»»:*I  E'^ooooit  lia«  jcrrcn  to 
»  fi^n^nr,^  f:r*Af  h*»  won  z^n**?*!  arrf-pCAn*^  in  a  *t»teT  «ci*^ice  •ffnrd'^  an  mt«rotinc  «x- 
*mpV  of  th<^  i-n»n^fnl  inrin-m'-**  of  E«*pr*?^ioo  upon  *cien^itr  ihotKht;  for  m  this  twr  H 
M  fAirif  <'r*»7  *o  *^  th*^  z«u;ral  nAtore  of  th^  pnn-.pal  repre**»ioa*  that  are  at  vork.  Tbey 
wfmifi  app^Tfcf  to  ^Je:  M;  of  a  *exTal  -^hArart^^r.  th*^  wh'>^  «abj*Hrt  b^-^iu  intimately  bovnd 
np  with  th^  TTifi^  dfl^^te  prr/bI*^TTt*  of  «exaal  morality  and  hyzwoe,  probi«?m'*  which  Terr 
f^'w  *r^  ai->4^  to  far*:  tn  a  *  w^tiric  spirit;  (f  j  of  a  p'jiitit'Ai  character,  coanected  especially 
with  '^Ujw  f^^iintf  artd  pri^j udi*-*^,  and  with  the  d*^ire — 00  the  one  hand  to  make  sore  ol 
0  pWiftful  -supply  of  fTif^p  hkhftur.  00  the  other  hAnd  to  lay  the  bitme  for  poverty  npoo 
40"  n  tT.*iitntif,Ti*  *•  ''ApitAli*m  or  Privat*^  Ownership. 

»  (f.  wffTi  Wint*-r*t^m.  *'P-y^hoanalyti'!«:he  Anmerkon/en  lur  Ge>ohiL'hte  der  Pliflo> 
^^iphi*-,"  Imyp^j,  n.  175.     E.  Hi^achmann,  **  Schopenhaoer,"  Iwtago.  n.  101. 
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it  would  seem  that  the  teleological  systems  of  Ethics  represent  an 
advance  from  our  present  point  of  view  over  the  Moral  Sense  and  the 
Intuitionist  schools,  in  so  far  as  they  are  more  in  accordance  with  that 
logical  hierarchy  of  means  to  ends  which  we  saw  to  be  inherent  in  the 
principle  of  Conscious  Control.  Those  moralists  who  see  the  mani- 
festations of  Conscience  or  the  Moral  Sense  in  each  particular  moral 
judgment  are  obviously  at  the  mercy  of  any  tendency  which  may 
momentarily  acquire  the  upper  hand,  and  are  thus  liable  to  be  led  to 
great  inconsistencies  both  of  thought  and  action :  while  even  those  to 
whom  the  moral  intuition  manifests  itself  in  some  more  general  form  as 
Duty  do  not  attain  the  highest  degree  of  Conscious  Control,  inasmuch 
as  the  conception  of  Duty  itself  is  exempt  from  conscious  criticism 
and  is  liable  therefore  to  become  the  hiding  place  of  unconscious  ten- 
dencies. Even  within  the  teleological  systems  themselves,  however, 
the  influence  of  Repression  may  still  be  found,  and  the  fact  that  there 
is  yet  so  little  general  agreement  as  to  the  nature  of  the  Ultimate 
Good  indicates  that  the  thought  on  this  subject  has  probably  to  some 
extent  been  biased  by  the  unconscious  complexes  of  the  individual 
thinkers.  No  more  here  than  in  other  departments  of  thought  can  we 
hope  to  possess  a  true  and  coherent  body  of  doctrine  unless  we  have 
conscious  control  of  the  mechanisms  in  the  human  mind  through  which 
this  doctrine  has  to  be  evolved. 

It  would  appear  from  the  above  considerations  that  the  progress  of 
culture  as  manifested  in  human  beliefs  and  institutions  reveab  a  ten- 
dency to  pass  from  a  mental  state  characterised  by  strong  and  frequent 
repressions  to  one  in  which  Conscious  Control  plays  an  increasingly 
important  part;  and  that,  in  virtue  of  this  tendency,  the  extent  to 
which  any  belief  or  institution  is  correlated  with  Conscious  Control  may 
afford  a  useful  and  interesting  indication  of  the  cultural  status  of  that 
belief  or  institution.  Our  brief  sociological  review  thus  confirms  the 
result  of  the  earlier  part  of  our  investigation  as  regards  the  general 
importance  of  Conscious  Control  for  ethical  development.  It  would 
appear  to  be  a  general  rule  that  moral  advance,  both  in  the  individual 
and  in  the  race,  must  be  accompanied  by  an  increasing  mental  integra- 
tion and  differentiation,  which  it  seems  to  be  the  peculiar  power  of 
consciousness  to  bring  about.  Conscious  Control  therefore,  in  the  course 
of  such  advance,  tends  constantly  to  supplant  the  more  purely  un- 
conscious mechanisms  of  Repression  and  Displacement, 
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fore  be  acting  in  accordance  with,  and  not  independently  of  or  contrary 
to,  the  results  of  conscious  decision.  At  the  highest  stage  of  mental  and 
moral  development  Coixsciousness  appears,  not  as  a  substitute  for  the 
operation  of  the  Unconscious,  but  as  a  higher  controlling  mechanism, 
through  which  the  activities  of  the  Unconscious  are  differentiated  and 
co-ordinated  for  the  benefit  of  the  organism  as  a  whole. 

Without  losing  sight  of  these  limitations  of  the  principle  of  Conscious 
Control,  it  would  nevertheless  appear  to  be  true  that  in  this  principle 
we  possess  a  guide  of  great  value  for  the  study  and  direction  of  moral 
and  social  phenomena.  In  an  age  like  the  present,  when  the  human 
race  is  making  vast  strides  in  the  control  of  the  physical  forces  of  the 
outer  world  but  is  relatively  far  behind  in  the  understanding  of  its  own 
nature  and  of  the  factors  inherent  in  this  nature  upon  which  its  happi- 
ness and  well  being  must  depend,  any  such  guide  should  be  welcome  to 
all  who  have  the  future  progress  of  humanity  at  heart.  It  may  be  that 
the  light  that  Freud  has  thrown  upon  the  psychic  principles  involved 
in  moral  development  will  prove  not  the  least  of  the  services  that 
modem  science  has  performed  for  suffering  humanity. 

[Manuscript  received  November  30,  1916.] 
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THE  EXPERIMENTAL  STUDY  OF  BINOCULAR 
COLOUR  MIXTURE.    U 

By  shepherd  DAWSON. 

{From  the  Psychological  Laboratory  of  the  University  of  Glasgow.) 

1.  Historical. 

2.  Binocular  combination  of  like  colours. 

3.  Binocular  combination  of  different  colours. 

4.  Effect  of  background. 

5.  Effect  of  size  of  coloured  surfaces. 

6.  Influence  of  contours. 

The  stimulation  of  corresponding  parts  of  the  retinae  by  light  of 
different  wave-lengths  or  of  different  intensities  produces  sometimes 
an  alternation  of  the  colours  seen  by  each  eye,  sometimes  a  more  or 
less  steady  mixture.  The  conditions  which  affect  such  binocular  rivalry 
and  mixture  are  so  complex  that  contradictory  results  have  been  reached 
under  apparently  similar  conditions;  and  for  this  reason,  perhaps, 
most  writers  on  the  topic  have  been  concerned  with  descriptions  of 
procedure  and  results  more  than  with  their  explanation.  It  is  the 
aim  of  this  paper  to  give  a  short  historical  summary  of  methods  and 
to  describe  some  experiments  on  binocular  colour  mixture. 

1.    Historical. 

One  of  the  first  experiments  was  performed  by  Haldat(2i): 

Holding  before  each  eye  a  quadrilateral  prism  filled  with  some  coloured  liquid 
he  looked  at  a  weU-lighted  piece  of  cardboard  200  cms.  in  diameter  from  a  distance 
of  two  or  three  metres,  and  saw  the  colour  that  would  have  been  produced  by  the 
mechanical  mixture  of  the  coloured  substances  in  the  prisms. 

*  Part  of  a  thesis  approved  for  the  Degree  of  Doctor  of  Science  in  the  University 
of  London. 
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To  find  whether  similar  results  were  given  by  pigment  colours  he  placed  squares 
of  paper  painted  in  distemper  on  a  board  with  a  thin  piece  of  wood  fixed  at  right 
angles  to  it  along  its  centre.  By  holding  the  board  close  to  his  face  so  that  the  vertical 
strip  was  equidistant  from  both  eyes  he  was  able  to  superpose  one  colour  on  another. 
He  was  not  so  successful  in  combining  these  pigment  colours  as  he  had  been  with 
transmitted  light.  Some  colours,  e,g.  blue  and  yellow,  did  not  combine,  or  did  so 
only  imperfectly.  This  led  him  to  think  that  there  were  affinities  between  colours 
analogous  to  those  between  tones,  that  '*  just  as  there  were  sounds  whose  association 
was  disagreeable  because  their  relations  were  difficult  to  seize,  so  there  were  colours 
whose  heterogeneity  made  association  laborious  and  consequently  disagreeable'* 
[(21),  p.  401]. 

These  experiments  have  been  repeated  by  many  observers,  with  differing  results. 
Dove  (14)  produced  neutral  grey  or  white  by  combining  complementary  polarisation 
colours  in  the  stereoscope.  The  experiment  succeeded,  however,  only  when  the 
colours  were  of  similar  intensities.  With  pigment  colours  or  absorption  colours 
it  failed  entirely  unless  they  were  very  nearly  alike.  He  found  great  variation 
in  the  results  given  by  different  observers,  and  attributed  it  to  the  peculiar  nature 
of  the  combination.  He  thought  that  it  was  possible  to  attend  to  either  or  both 
of  the  uniocular  images,  and  that  a  mixed  colour  was  alwa3rs  seen  at  the  transition 
from  one  to  the  other  and  in  those  parts  of  the  field  where  the  two  colours  were 
adjacent,  for  one  colour  passed  gradually  into  the  other.  These  results  were  con- 
firmed by  Seebeck(46),  Foucault  and  Regnault  (20),  Brucke(6),  Hering  (24, 25), 
and  others. 

On  the  other  hand  Meyer  (33, 34),  Volkmann  (51),  and  Helmholtz  (23)  were 
unable  to  confirm  the  results  of  Haldat  and  Dove.  They  failed  to  combine  two  colours 
binocularly  so  as  to  get  a  resultant  like  the  mixture  obtained  by  mixing  them  on  the 
same  part  of  one  retina.  Helmholtz  maintained  that  what  he  saw  depended  on  the 
direction  of  his  attention,  that  he  could  voluntarily  see  which  colour  he  wished  to 
see,  but  that  when  both  were  seen  simultaneously,  the  colour  of  the  binocular  field 
was  not  like  that  of  the  corresponding  uniocular  mixture. 

The  difference  between  binocular  and  uniocular  mixtures  he  demonstrated  by 
means  of  two  squares  of  red  paper  and  two  of  blue  arranged  so  as  again  to  form  a 
square  and  placed  so  that  the  edges  of  squares  of  the  same  colour  were  not  contiguous. 
In  front  of  these  he  held  a  NicoFs  prism  so  that  part  of  the  upper  squares  overlapped 
part  of  the  lower  and  gave  a  rose-coloured  band,  a  physical  mixture  of  red  and  blue. 
When  blue,  rose,  and  red  were  combined  binocularly  with  red,  rose,  and  blue  respec- 
tively, the  difference  between  the  rose  band  and  the  binocular  combination  of  red 
and  blue  was  at  once  apparent  ;  the  latter  showed  no  trace  of  rosp,  it  was  blue 
and  red  seen  together. 

Helmholtz  maintained  that  the  so-called  cases  of  binocular  colour  mixture 
were  illusory,  and  were  due  to  after-images,  induction  by  the  background,  and 
inexact  observation  owing  to  the  absence  of  comparison  with  the  uniocular  mixture. 

Hering,  on  the  other  hand,  claimed  that  with  due  precaution  anyone  could  mix 
colours  binocularly,  and  suggested  that  the  disagreement  among  observers  was 
due  partly  to  differences  of  individual  disposition,  but  mainly  to  the  different  con- 
ditions under  which  experiments  had  been  made  and  to  imperfect  understanding 
of  what  was  meant  by  colour  mixture.    The  colours  should  be  of  equal  brightness 


Digitized  by 


Google 


512    Experimental  Study  of  Binocular  Colour  Mixture 

and  not  complementary :  complementary  colours  could,  however,  be  mixed  if  they 
were  unsaturated,  dull,  and  of  equal  brightness  (under  certain  ccMiditionB  even 
saturated  complementary  colours  could  be  mixed).  The  coloured  areas  should  be 
small  and  of  exactly  the  same  shape :  all  contours  should  be  obliterated  (if  cokrared 
papers  were  used,  the  grain  of  the  paper  should  not  be  seen),  and  it  was  preferable 
that  even  corresponding  contours  should  be  avoided  by  throwing  the  c<^ours  out 
of  focus.  The  mixture,  he  said,  was  always  intermediate  in  tone  between  the 
combined  colours;  occasionally,  but  very  seldom,  it  was  exactly  like  the  colour 
obtained  by  mixing  them  on  the  colour- wheel  in  the  proporti<His  in  which  they 
were  presented  to  the  two  retinae. 

Rood  (40-43)  devised  the  foUowing  neat  method  of  directly  comparing  binocular 
and  uniocular  mixtures.  A  disc,  half  of  which  was  green,  half  red,  was  (daoed  behind 
a  slide  of  white  cardboard  in  a  stereoscope ;  in  this  slide  two  square  holes  were  out 
at  such  a  distance  apart  that,  when  observed  through  the  lenses  of  the  stereoscope, 
they  coincided.  Behind  one  opening  was  the  green  semicircle,  behind  the  other  was 
the  red.  After  observing  the  binocular  combination,  he  set  the  disc  rotating  «and 
saw  the  uniocular  mixture  of  red  and  gre^i  through  each  opening.  He  used  many 
combinations  of  colours,  and  found  that  the  binocular  mixture  was  seldom  exactly 
like  that  which  followed  it ;  generally  the  former  was  nearer  grey  (less  pure)  than 
the  latter. 

Rivers  (39)  observed  binocular  colour  mixture  in  after-images  by  looking  steadily 
at  coloured  lights  and  then  closing  the  eyes  or  looking  at  a  grey  surface  and  making 
appropriate  convergence  of  the  visual  axes.  In  many  cases  the  after-images  were 
not  seen  simultaneously,  but  sometimes  they  gave  a  mixture  such  as  would  have 
been  obtained  by  mixing  the  colours  on  a  colour- wheeL 

Fechner  and  Chauveau  (8-10)  had  previously  experimented  in  this  direction. 
Fechner,  holding  a  green  glass  before  one  eye  and  a  red  glass  before  the  other,  had 
fixated  a  patch  of  white  paper  on  a  black  b^uskground.  Removing  the  glasses  he 
found  that  the  paper  still  appeared  white;  this  was  held  to  prove  that  the  after- 
images neutralised  each  other,  for,  when  the  patch  was  doubled  by  squinting,  one 
image  was  reddish,  the  other  greenish.  This  experiment  is  not,  however,  con- 
clusive, for,  as  Rivers  has  shown,  the  same  effect  is  given  by  non-complementary 
colours,  eg.  by  red  and  blue. 

Rivers  suggests  that  the  difficulty  which  some  people  have  in  mixing  colours 
binocularly  may  be  indirectly  due  to  the  refractive  condition  of  the  eyes.  He  finds 
that  when  the  eyes  are  myopic  or  hypermetropic,  it  is  easier  to  get  mixture,  and 
attributes  this  to  the  blurring  of  outlines  caused  by  abnormal  refraction. 

Trendelenburg  (49),  using  spectral  colours,  could  get  binocular  mixture  only  whrai 
the  coloured  field  subtended  an  angle  of  not  more  than  30  minutes  at  the  eye,  and 
stimulated  only  the  fovea;  with  larger  fields  or  with  peripheral  vision  rivalry 
appeared.  He  found  not  only  that  a  binocular  mixture  differed  in  saturation  from 
a  uniocular  mixture,  but  also  that  the  amounts  of  light  of  given  wave-lengths  required 
to  give  the  same  hue  were  not  the  same  in  the  two  cases.  The  yeUow  produced 
by  mixing  red  and  green  ra3rs  (wave-lengths  671  fifi  and  535  /x/x)  seemed  slightiy 
less  saturated  than  the  corresponding  uniocular  mixture :  this  was  also  true  of  the 
purple  given  by  mixing  red  and  violet.  The  amount  of  green  light  (wave-length 
535  fifi)  that  had  to  be  mixed  with  unit  amount  of  red  light  (wave-length  671  fifi) 
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to  give  a  binocular  yellow  was  very  much  less  than  the  amount  required  to  give 
the  same  uniocular  yellow  (wave-length  589  fifi) :  a  similar  result  was  given  by  red 
and  bluish-green,  but  the  difference  between  the  two  mixtures  was  not  so  great. 

Welcker  (52)  and  Panum  (36,  37)  described  variations  of  an  experiment  previously 
performed  by*Du  Tour  and  Wheatstone  (53)  in  which  different  contours  were  presented 
to  the  two  eyes.  They  found  that  when  different  contours,  e.g.  a  square  and  a  disc, 
stimulated  nearly  corresponding  parts  of  the  retinae,  there  was  rivalry  between 
them,  and  each  contour  brought  with  it  the  colour  of  the  background  adjacent 
to  it.  When  a  uniformly  coloured  field  was  presented  to  one  eye  and  a  contoured 
field  to  the  other,  the  contours  predominated  in  the  binocular  field  and  brought 
with  them  the  colour  of  their  background. 

Stiriing  (48)  demonstrated  the  influence  of  similar  contours  in  mcilitating  binocular 
colour  mixture  by  combining  in  the  stereoscope  differently  cofoured  postage  stamps 
printed  from  the  same  die.  Red  and  green  stamps  of  exactly  the  same  design  gave 
a  black  or  dull  grey  binocular  image. 

In  my  own  experiments  I  sought  to  standardise  the  external  con- 
ditions by  using  colours  whose  saturation,  brightness,  and  hue  could 
by  a  simple  device  be  varied  in  a  definite  and  measurable  way ;  and,  in 
order  to  facilitate  comparison  of  binocular  and  uniocular  mixtures, 
the  conditions  were  arranged  so  that  both  were  seen  simultaneously. 

In  the  first  series  areas  of  uniform  colours  either  alike  or  different 
in  saturation,  hue,  or  brightness  were  combined:  the  later  series 
demonstrate  the  effect  of  introducing  into  these  areas  contours  which 
are  different,  or  exactly  or  stereoscopically  similar.  Incidentally, 
minor  variations  of  these  experiments  show  the  effects  of  varying 
the  6ize  of  the  coloured  areas,  of  the  brightness  of  their  background, 
of  the  duration  of  the  observation,  of  throwing  the  colours  out  of  focus, 
and  of  several  other  conditions  which  may  influence  binocular  com- 
bination. 

2.    Binocular  Combination  op  Like  Colours. 

Do  the  binocular  and  uniocular  sensations  due  to  a  given  colour 
stimulus  differ  in  hue,  brightness,  or  saturation?  This  question  has 
usually  been  asked  only  in  connection  with  brightness,  and  has  been 
answered  in  different  ways.  Valerius^,  Fechner  [(18),  p.  423],  Helmholtz 
[(23),  p.  790],  Aubert  [(i),  p.  286],  McDougall  [(32),  p.  372],  and  others 
hold  that  with  binocular  vision  a  surface  is  sometimes,  at  any  rate, 
brighter  than  with  um'ocular.  Valerius  says  the  difference  ig  one-fifteenth 
of  the  brightness  of  the  uniocular  image ;  Aubert^  that  it  ranges  from 
zero  to  one-tenth,  and  that  there  is  no  perceptible  difference  with 

*  Ann.  d.  Phyaik  u.  Chtmie,  1873,  CL.  323.  •  Phy^iolcgische  Optik,  1865    300. 
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brightnesses  greater  than  that  of  white  paper  in  diffuse  daylight. 
Hering  [(25),  p.  597],  Sherrington  [(47),  p.  50]  and  others  have  been 
unable  to  detect  any  difference  within  the  limits  of  brightness  with 
which  they  have  experimented. 

The  importance  to  be  attached  to  these  opinions  will  depend  on 
the  way  in  which  the  experiments  on  which  they  are  based  have 
been  conducted;  but,  unfortimately,  few  observers  say  much  about 
this.  After  one  eye  has  been  closed  for  an  appreciable  time,  say,  for 
a  quarter  of  a  minute,  while  the  other  has  been  observing  a  sheet  of 
white  paper,  objects  appear  brighter  in  binocular  vision  than  to  the 
unrested  eye,  and*  less  bright  than  to  the  rested  eye.  These  differences 
of  apparent  brightness  do  not,  however,  appear  if  one  eye  has  not 
been  stimulated  more  than  the  other. 

In  making  this  comparison  dull  surfaces  should  be  observed  so 
that  light  may  be  reflected  equally  in  all  directions,  and  care  must  be 
taken  to  avoid  Fechner's  "side-window  effect "(19),  a  difference  in 
the  apparent  brightness  of  an  object  as  seen  by  each  eye  alternately 
which  is  due  to  a  difference  in  the  illumination  of  the  eyes:  it  is 
advisable  to  screen  the  eyes  from  all  light  except  that  which  is 
reflected  from  the  observed  surface. 

Even  with  these  precautions  apparent  contradictions  may  arise 
through  various  causes.  One  of  these  is  the  tendency  to  confuse 
clearness  of  outline  with  brightness.  Binocular  discrimination  of 
differences  of  brightness  is  in  practice  finer  than  imiocular:  we  can 
see  more  detail  in  a  picture  when  both  eyes  are  used  than  when  one 
is  closed  (cf.  (ii)).  In  comparing  the  brightness  of  a  sheet  of  paper  as 
seen  by  one  eye  with  its  brightness  as  seen  by  both,  one  is  apt  to  make 
the  mistake  of  thinking  that  because  its  texture  can  be  detected  more 
easily  in  the  latter  case,  it  is  therefore  brighter. 

When  these  precautions  are  taken,  there  is  no  evidence  of  any 
difference  between  the  brightness  of  an  object  as  seen  by  one  eye  and 
its  brightness  as  seen  by  two.  I  have  repeated  these  observations 
under  all  kinds  of  conditions,  with  large  white  surfaces,  as  a  white 
wall,  with  small  pat<?hes  of  white  on  black  or  grey  backgrounds,  with 
bright  and  dim  illumination,  some  hundreds  of  times  both  myself 
and  with  other  subjects,  and  always  with  the  same  results,  the  brightness 
of  the  binocuiar  field  is  not  appreciably  different  from  that  of  the  uni- 
ocular;  indeed,  when  any  difference  is  recorded,  it  is  just  as  often  said 
that  the  uniocular  field  is  brighter  as  that  it  is  like  or  darker  than 
the  other. 
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These  experiments  I  have  repeated  with  patches  of  black  paper 
and  black  velvet  on  a  light  background  and  with  many  colours  of 
various  degrees  of  brightness  and  saturation,  and  have  always  found 
that  not  only  their  brightness  but  also  their  hue  and  saturation  remain 
the  same  whether  one  eye  or  both  be  used,  provided  that  there  is  no 
difference  in  pigmentation  of  the  refractive  media  of  the  eyes. 

This  is  one  of  the  most  interesting  facts  of  binocular  experience. 
We  must  suppose  either  that  the  sensory  images  alternate  in  such  a 
manner  that  their  combined  effect  in  the  binocular  field  is  always 
the  same,  or  that  they  are  simultaneously  present  and  their  binocular 
product  does  not  differ  in  brightness,  hue,  or  saturation  from  either 
image  alone,  that  there  is  no.  summation  in  respect  of  any  of  these 
attributes. 

3.    Binocular  Combination  op  Different  Colours. 

In  order  to  find  the  effect  of  differences  of  hue,  brightness,  and 
saturation  on  the  binocular  combination  of  coloured  fields,  I  used 
small  areas  of  pigment  colour  surrounded  by  a  grey  background.  The 
apparatus  consisted  of  discs  of  coloured  papers  which  were  seen  through 
holes  in  a  sheet  of  grey  paper  in  a  stereoscope.  It  will  be  most  easily 
described  with  the  aid  of  a  diagram  (Fig.  1).  A  disc  of  paper  (a), 
254  mm.  in  diameter,  and  another  (b),  127  mm.  in  diameter,  were 
placed  one  over  the  other  and  rotated  about  the  same  centre.  Another 
disc  (c),  also  254  mm.  in  diameter,  was  placed  about  25  mm.  in  front 
of  these  and  so  that  its  centre  was  64  mm.  to  the  left  of  the  centre  of 
the  large  disc  (a),  and  just  clear  of  its  edge.  By  interleaving  these 
with  another  set  of  discs,  of  diameters  254, 127  and  254  mm.  respectively, 
and  rotating  them  at  a  high  speed,  their  colours  could  be  varied  at  will. 

These  colours  were  observed  through  holes  cut  in  a  sheet  of  grey 
paper  (d)  placed  in  a  stereoscope  as  shown  in  the  figure.  Four  circular 
holes  were  punched  in  this  sheet  by  means  of  a  well-sharpened  wad- 
punch,  their  centres  being  placed  at  the  four  comers  of  a  rectangle 
whose  sides  were  38  mm.  and  63  mm.  (the  interocular  distance) :  the 
holes  were  all  cleanly  cut,  and  19  mm.  in  diameter.  When  this  slide 
was  placed  in  the  stereoscope  and  held  in  the  position  shown  in  the 
figure,  the  right  eye  saw  through  the  upper  right  hole  the  colour  of 
the  disc  B,  through  the  lower  that  of  disc  c,  and  the  left  eye  saw  through 
the  upper  left  hole  the  colour  of  disc  a,  through  the  lower  that  of  disc  c. 
With  both  eyes  open  and  the  discs  rotating,  only  two  small  discs  of 
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colour  were  seen  one  above  the  other;  the  upper  was  a  combination 
of  the  colours  of  a  and  b,  the  lower  was  the  colour  of  c.  The  colour 
of  c  was  always  chosen  so  that  it  was  a  mixture  of  the  colours  of  a 
and  B  in  the  proportions  given  on  those  discs :  in  this  way  it  was  possible 
to  compare  the  binocular  mixture  with  the  corresponding  uniocular 
mixture. 

By  using  several  of  these  slides  cut  out  of  grey  papers  of  different 
brightnesses  it  was  possible  to  find  the  influence  of  the  brightness 
of  the  background  on  the  combination  of  the  colours. 


The  experiments  were  performed  in  daylight.  The  illumination 
did  not  vary  much,  as  the  observations  were  all  made  at  the  same 
hour  and  those  in  each  series  were  made  at  one  sitting ;  such  variations 
in  the  illumination  as  were  present  probably  did  not  introduce  any 
serious  complications. 

The  papers  from  which  the  discs  were  cut  were  those  commonly 
used  in  psychological  laboratories.  The  colours  were  fairly  pure  and 
the  greys  neutral. 
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The  choice  of  colours  and  of  ways  of  varying  them  was  determined 
mainly  by  a  consideration  of  the  attributes  peculiar  to  visual  sensations, 
which  are  generally  admitted  to  be  three  in  number,  viz.,  brightness, 
saturation,  and  hue.  The  brightness  of  a  colour  was  varied  by  mixing 
it  with  white,  black,  or  a  grey  lighter  or  darker  than  itself.  Its  saturation 
was  changed  at  the  same  time,  for  it  was  impossible  to  keep  it  constant 
and  at  a  maximum  while  the  brightness  was  being  varied.  The  satura- 
tion of  u  colour  was  varied  while  its  brightness  was  kept  constant 
by  mixing  it  with  an  equally  bright  grey.  Any  hue  could  be  obtained 
by  mixing  colours  of  different  hues  in  varjring  proportions. 

Only  a  few  of  the  enormous  number  of  possible  combinations  were 
selected  for  experiment.  They  may  be  divided  into  three  groups. 
In  one  the  colours  were  alike  in  brightness  and  saturation,  but  differed 
in  hue,  the  hues  being  either  complementary  or  non-complementary: 
in  another  they  were  of  the  same  hue  and  brightness,  but  of  different 
degrees  of  saturation:  in  the  third  group  they  differed  in  brightness. 
These  will  suffice  to  demonstrate  the  principal  facts  of  the  binocular 
mixture  of  pigment  colours. 

The  subjects,  were  trained  observers  with  considerable  experience 
in  making  psychological  observations.  Three  of  them,  Messrs  Jack, 
Bodin,  and  the  author  took  part  in  all  the  experiments :  their  results 
were  corroborated  by  those  of  about  sixty  less  fully  trained  subjects 
each  of  whom  performed  a  few  of  the  experiments.  To  all  who  have 
assisted  in  the  performance  of  these  somewhat  fatiguing  experiments 
I  beg  to  acknowledge  my  indebtedness :  I  am  also  indebted  to  Dr  H.  J. 
Watt  for  his  invaluable  advice  and  assistance. 

(a)    Complementary  colours  of  the  same  brightness  and  saturation. 

The  series  of  coloured  papers  usually  supplied  for  psychological 
experiments  seldom  contain  complementary  colours  of  the  same  bright- 
ness. Of  those  at  my  disposal  all  except  red  and  green  differed  so 
much  in  this  respect  that  when  they  had  been  made  equally  bright 
by  mixing  one  with  white  and  the  other  with  black,  the  colours  were 
very  imsaturated.  Only  red  and  green,  a  verdigris  green,  were  approxi- 
mately alike  in  brightness,  and  therefore  only  the  experiments  with 
these  colours  will  be  reported.  Other  pairs,  however,  of  less  saturated 
complementary  colours  gave  similar  results.  The  red  was  a  darkish 
red  which  seemed  to  be  somewhat  purer  than  the  green.  Mixed  on 
the  colour-wheel,  they  gave  a  neutral  grey  when  the  disc  contained 
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210°  green  and  150°  red.     They  were,  therefore,  presented  in  these 
proportions  to  each  eye. 

A  grey  was  found  (by  the  flicker  method)  which  was  eqaal  in  brightness  to  the 
green,  and  this  was  mixed  with  the  green  to  reduce  its  saturation.  As  the  red  was 
perceptibly  darker  than  the  green,  it  was  necessary  to  add  to  it  varying  amounts 
of  white  as  well  as  the  above  grey  in  order  to  make  the  colours  equally  bright.  In 
every  case  the  colours  to  be  mixed  binocularly  were  equal  in  brightness  to  the 


Seven  degrees  of  saturation  were  chosen,  in  which  disc  a  (see  Fig.  1)  contained 
360*,  300°,  240**,  180°,  120°,  60°,  and  30°  respectively  of  green.  Disc  B  contemned 
not  only  that  amount  of  red  which  when  mixed  on  the  colour- wheel  with  the  green 
on  A  gave  a  neutral  grey,  but  also  white  and  grey  sufficient  to  make  the  brightnesses 
of  the  two  colours  equaL  Disc  o  contained  red,  green,  white  and  grey  in  the  propor- 
tions given  on  the  other  discs,  t,g.  when  there  were  360°  of  green  on  disc  a,  disc  b 
was  composed  of  257°  red,  45°  white,  and  58°  grey,  while  disc  o  contained  180" 
green,  128°'5  red,  22°-5  white,  and  29°  grey.  The  colour  of  the  lower  disc  was  alwajrs 
the  same  neutral  grey. 

The  slide  in  the  stereoscope  was  made  of  the  grey  paper  which  was  used  for 
reducing  the  saturation  of  the  green,  and  therefore  was  of  the  same  brightness  as 
all  the  colours.  A  black  slide  and  a  white  one  were  also  used,  both  in  focus  and 
out  of  focus,  in  order  to  find  the  effect  of  the  brightness  of  the  background  and  of 
putting  it  in  or  out  of  focus.  Here,  however,  we  shall  consider  only  the  results 
obtained  with  the  grey  slide  in  focus. 

In  every  observation  the  slide  was  held  for  thirty  seconds  in  the  position  shown 
in  Fig.  1,  then  it  was  moved  to  the  right  and  for  thirty  seconds  was  held  so  that 
the  left  eye  saw  the  colour  that  had  been  seen  by  the  right  and  the  right  eye  saw 
the  colour  that  had  been  seen  by  the  left,  then  it  was  moved  back  to  the  first  position 
and  held  there  for  another  thirty  seconds.  I  shall  refer  to  these  positions  as  (a), 
(6),  and  (c).  The  colours  were  interchanged  in  this  way  to  find  the  effect  of  duration 
of  the  observation  and  to  test  Helmholtz's  contention  that  prolonged  observation 
effects  such  a  reduction  in  the  saturation  of  colours  that  two  different  colours  may 
come  to  look  alike. 

The  subject  was  instructed  not  to  fixate  any  point,  but  to  let  his  gaze  wander 
over  the  discs  and  adjacent  parts  of  the  slide  and  to  compare  and  describe  the 
colours  of  the  discs:  his  observations  were  recorded,  and  at  the  completion  of  the 
experiment  he  described  more  fully  what  he  had  seen,  and  was  sometimes  questioned 
about  it. 

Each  observation  was  repeated  several  times,  and  the  usual  precautions  were 
taken  in  arranging  them  so  as  to  distribute  the  effects  of  fatigue,  practice,  etc.  over 
the  whole  series. 

Table  I  is  a  summary  of  the  records  of  three  subjects.  In  making 
this  table,  which  represents  a  general  impression  of  a  number  of  observa- 
tions (not  less  than  six  for  each  value  of  the  stimulus),  slight  differences 
between  the  observations  in  positions  (a),  (6),  and  (r),  afterwards  to 
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be  described,  have  been  ignored.    It  indicates  both  the  effect  of  satura- 
tion and  individual  differences. 

Table  I.     Compkmentary  colours  of  the  same  brightness  and  saturation. 

Subject 


Left 

Right 

A 

^ 

jrreen 

Red 

B. 

D. 

J. 

360° 

257°- 1 

Little  rivalry, 
but  not  alike 

Vigorous  rivalry 

Keen  rivalry 

300° 

2I4°-3 

Less  rivalry 

Rivalry 

Rivalry 

240° 

171°.4 

Mixture  and  a  little 
rivalry 

Less  rivalry 

Rivalry  and  mixture 

180*' 

128°-6 

Mixture  and  slight 
rivalry 

Still  less  rivalry 

Less  rivalry  and  more 
mixture 

120° 

85°-7 

Mixture 

Mixture  and  slight 
rivalry 

Rivalry  and  mixture 

60° 

42°-9 

Mixture 

Mixture  and  trace 

Mixture  with  slight 

Alike 

of  rivalry 

change  in  colour 

30° 

21°-4 

Neutral  mixture 
Alike 

Neutral  mixture 
Alike 

Neutral  mixture 

The  background  was  of  the  same  brightness  as  the  oolours,  and  in  focus.  ^Mixture* 
here  means  that  for  an  appreciable  interval  a  steady  colour  was  seen  which  was  inter- 
mediate in  tone  between  the  uniocular  colours,  but  not  necessarily  like  the  uniooular 
mixture.  *Not  like*  and  *  alike*  signify  the  result  of  a  comparison  between  the  binocular 
and  the  uniocular  mixtures. 

The  more  saturated  the  colours,  the  greater  is  the  rivalry  between 
them.  The  purest  colours  displace  each  other  completely  in  rapid 
succession ;  less  saturated  colours  displace  each  other  more  slowly 
and  less  completely,  i.e.  some  parts  of  the  upper  disc  are  red  while  others 
are  green ;  still  less  saturated  colours  give  an  almost  neutral  tint  which 
is  never  quite  still,  being  sometimes  reddish,  sometimes  greenish,  either 
entirely  or  in  parts ;  colours  of  the  lowest  saturation,  greys  with  a  tinge 
of  red  or  green,  give  a  steady  mixture  which  is  like  neither  of  the  uni- 
ocular colours  but  resembles  that  of  the  lower  disc.  Before  this  last 
stage  is  reached  there  is  a  period  of  doubt  and  uncertainty  in  which 
the  subject  suspects  that  changes  are  taking  place  in  the  upper  disc 
but  is  imablc  to  decide  whether  he  is  changing  his  attitude  to  the 
same  colour,  calling  reddish  or  greenish  what  previously  he  called  grey, 
or  whether  there  is  an  actual  change  in  the  colour  such  as  he  gets  with 
greater  saturation.  Often  at  this  stage  he  thinks  he  detects  red  or  green 
in  the  upper  disc  for  an  instant  while  he  is  looking  at  the  lower,  but  is 
unable  to  detect  any  change  in  it  when  he  looks  at  it  directly. 

Often  the  transition  from  one  colour  to  the  other  takes  place  through 
a  grey  which  in  places  is  somewhat  like  the  grey  of  the  lower  disc, 
but  its  unsteadiness  makes  comparison  difficult. 
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Of  the  other  conditions  which  affected  the  combination  of  the  coloois 
the  chief  were  the  duration  of  the  observation  and  eye  movements. 

The  alternating  colours  in  the  binocular  field  were  seldom  as  pure 
as  the  uniocular  colours.  This  was  partly  due  to  modification  of  the 
predominating  colour  by  the  inhibited  colour,  for  the  saturation  of 
the  former  was  at  once  increased  by  closing  the  eye  to  which  the  other 
was  presented.  This,  however,  would  not  account  for  the  gradual 
reduction  in  saturation  which  was  noticed  as  the  observation  proceeded. 
In  every  case  where  the  subject  incidentally  examined  the  uniocular 
colours  at  the  beginning  and  the  end  of  an  observation  he  remarked 
that  they  were  purer  at  the  beginning.  Continued  observation,  there- 
fore, decreased  the  apparent  saturation  of  the  colours,  and  this  must 
have  had  precisely  the  same  effect  as  a  reduction  in  the  purity  of  the 
stimulus.  It  was  for  this  reason  that  at  the  beginning  of  the  observa- 
tions, especially  in  positions  (b)  and  (c),  the  colours  were  purer  than  at 
any  other  time  and  there  was  consequently  more  rivalry :  indeed, 
with  colours  of  low  saturation  rivalry  was  detected  only  at  the  beginning 
of  (b)  and  (c).  They  were  less  pure  at  the  beginning  of  (a)  than  of  (b) 
and  (c)  partly  because  of  adaptation  produced  in  (a)  by  the  adjustment 
of  the  stereoscopic  slide  and  partly  because  of  the  after-effects  of  stimu- 
lation in  positions  (a)  and  (b). 

Another  circumstance  which  affects  binocular  colour  mixture  is 
eye-movement.  Normally  we  do  not  keep  our  eyes  still,  but  let  them 
wander  from  one.  object  to  another,  so  that  we  get  a  large  number 
of  retinal  pictures  of  an  object  from  the  sensory  effects  of  which  our 
perception  of  the  object  is  formed.  I  tried  to  make  the  manner  of 
observing  as  like  that  of  everyday  life  as  possible  by  directing  the  sub- 
jects not  to  look  steadily  at  some  point,  but  to  let  their  gaze  wander 
round  the  edge  of  the  disc  and  along  those  portions  of  the  slide  which 
were  near  it.  Generally  these  instructions  were  carried  out,  but  some- 
times a  point  was  fixated  for  an  appreciable  time,  and  on  these  occasions 
rivalry  occurred  more  readily  than  when  the  eyes  were  moving. 

One  of  the  most  striking  results  of  this  series  of  observations  was 
the  demonstration  of  great  individual  differences  between  the  subjects. 
Owing  to  the  diflSculty  of  adjusting  the  discs  to  show  the  required 
amounts  of  red,  green,  etc.,  the  same  combinations  of  colours  were 
observed  successively  by  subjects  B.  and  D.,  and  each  took  down  the 
other's  introspection.  This  demonstrated  beyond  dispute  the  existence 
of  individual  differences  in  the  power  of  combining  colours  binocularly. 
With  the  most  saturated  colours  (360°  green  in  one  disc  and  257*^*1 
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red  in  the  other)  subject  B.  observed  only  slow  rivalry  in  which  the 
colours  did  not  seem  to  be  very  pure,  whereas  D.  got  very  rapid  rivalry 
of  well  saturated  colours :  at  times  B.  saw  the  upper  disc  all  red,  but 
only  for  an  instant  and  at  the  beginning  of  an  observation,  whereas  D. 
saw  it  changing  from  red  to  green  and  back  again  a  score  of  times. 
With  less  saturated  colours  there  was  the  same  difference  between 
these  observers:  B.  recorded  mixture  with  colours  which  gave  only 
rivalry  to  D.  Subject  J  's  observations  were  very  like  D.'s,  except 
that  he  observed  mixture  less  frequently.  What  the  cause  of  this 
difference  is  I  have  not  discovered. 

Another  very  important  feature  of  this  series — one  which  raises 
a  point  not  previously  recorded  in  the  literature  on  the  subject — was 
the  complete  absence  of  lustre.  In  this  respect,  as  we  shall  see  later, 
this  series  differed  from  those  in  which  colours  of  different  brightness 
were  combined:  either  the  colours  displaced  each  other  in  more  or 
less  rapid  succession,  or  there  was  a  dull  mixture  more  or  less  like  the 
imiocular  mixture. 

(b)    Non-complemenatry  colours  of  the  same  brightness  and  saturation, 

but  different  hue. 

The  colours  used  in  these  experiments  were  of  the  same  or  very 
nearly  the  same  brightness.    Table  II  gives  a  summary  of  the  results 


Table  II. 


Left 
Blue 

aw 

300° 
240*^ 


180*» 
120'* 

30° 


Right 
Red 

360° 
300° 
240° 


180° 
120° 

60° 
30° 


Non-complementary  colours  of  the  same  brightness 
and  saturation. 

Subject 


B. 

Vigorous  rivalry 
Rivalry 

Rivalry  and  mix- 
ture.    Not  alike 

Less  rivalry:  more 
mixture ;  not  alike 

Veiy  little  change, 
ftlixtures  not  alike 

Unsteady  mixture, 
generally  more 
bluish  than  uni- 
ocular  mixture 

Mixture.  Sometimes 
alike 


Vigorous  rivalry 

Keen  rivalry 

Less  rivalry :  succes- 
sive and  simul- 
taneous 

Less  rivalry 

Slow  rivalry 


Rivalry  and  mixture. 
Not  alike 


Vigorous  rivalry 
Keen  rivalry 
Rivalry 


Rivalry,  successive 
and  simultaneous 

Simultaneous  and 
slow  successive 
rivalry 

Rivalry  and  mix- 
ture.    Not  alike 


Slight  simultaneous     Nearly     like     uni- 
rivalry  and  mix-         ocmar  mixture 
ture.   Never  alike 


The  background  was  of  the  same  brightness  as  the  colours,  and  in  focus. 
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obtained  with  red  and  blue.  Only  the  amounts  of  these  colours  are 
shown:  the  rest  of  each  disc  was  grey  of  the  same  brightness  as  the 
colours. 

The  general  results  of  this  series  were  very  like  those  of  the  last, 
and  they  demonstrate  the  advantage  of  having  a  standard  with  which 
to  compare  the  binocular  colour.  With  more  than  60°  of  colour  in 
each  disc  there  was  fairly  well-marked  rivalry ;  with  60°  the  binocular 
colour  was  generally  a  steady  mixture,  but  was  not  like  that  of  the 
lower  disc.  It  was  purple,  but  thin  and  undecided,  much  nearer  grey, 
blue,  or  red  than  the  colour  of  the  lower  disc,  which  was  a  quite  decided 
purple.  With  30°  of  colour  the  two  discs  were  often  alike,  but  sometimes 
the  binocular  mixture  contained  a  little  more  blue  or  red  than  the  other. 

If  the  antagonism  of  colours  be  measured  by  the  degree  of  binocular 
rivalry  they  give,  then  it  is  evident  from  Tables  I  and  II  that  non- 
complementary  colours  are  quite  as  antagonistic  as  the  complementary 
colours  red  and  green,  perhaps  more  so.  The  slightly  greater  antagonism 
between  the  reds  and  blues  may,  however,  be  due  to  the  fact  that  they 
were  not  quite  equally  bright,  whereas  the  reds  and  greens  were. 

(c)    Colours  of  the  same  hue  and  brightness  but  different  saturation. 

In  these  experiments  the  colour  of  disc  a  was  pure  while  the  small 
disc  concentric  with  it  was  made  up  of  the  same  colour  mixed  with 
varying  amoimts  of  grey  of  the  same  brightness.  The  results  are 
summarised  in  Table  III. 

These  colours  gave  the  same  kind  of  results  as  were  given  by  those 
of  the  same  brightness  but  different  hue.  As  the  difference  between 
them  decreased,  the  amoimt  of  rivalry  in  the  binocular  field  became 
less  and  less.  There  was,  however,  much  less  rivalry  than  with  colours 
of  different  hue.  Prolonged  observation  and  movement  of  the  eyes 
had  the  same  effects  as  before ;  the  same  individual  differences  appeared, 
and  there  was  a  total  absence  of  lustre. 

Over  a  fairly  large  range  of  differences  of  saturation  very  great 
diflSculty  was  experienced  in  deciding  whether  there  was  any  change 
in  the  binocular  image.  That  there  probably  were  changes  akin  to 
those  observed  with  greater  differences  of  saturation  is  shown  by  the 
fact  that,  over  the  range  referred  to,  the  subjects  were  very  uncertain 
in  their  judgments  and  kept  repeating  their  doubts,  whereas  with 
greater  or  less  differences  there  was  little  or  no  uncertainty,  there 
being  only  unmistakable  rivalry  or  unmistakable  similarity  between 
the  two  discs. 
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Table  III.     Colours  of  the  same  hue  and  brightness, 
but  different  saturation. 
Subject 


Left 
Green 

Right 
Green    Grey 

B. 

D. 

J. 

360'' 

— 

360° 

Slight  rivaky  and 

A  little  rivalry 

Rivalry 

mixture 

ff 

60° 

300° 

Mixture.    Alike 

Alike  and  very  slight 

Rivalry  and  mix- 

rivalry 

ture 

f 

120° 

240° 

Exactly  alike 

Exactly  alike 

Rivalry  and  mix- 

ture 

»» 

180° 

180° 

»» 

,j 

Very  slight  change 

»» 

240° 

120° 

„ 

„ 

>» 

»f 

300° 

60° 

»» 

t> 

Alike 

»» 

330° 

30° 

„ 

»» 

»» 

Red 

Red 

Grey 

360*' 

— 

360° 

Rivalry 

Rivalry 

Rivalry 

»> 

60° 

300° 

Alike    and     slight 
rivalry 

»> 

99 

>» 

120° 

240° 

Lees  rivalry.    Often 
alike 

»» 

" 

*> 

180° 

180° 

Alike  and  doubtful 
rivalry 

Alike  and 
rivalry 

slight 

ft 

f» 

240° 

120° 

Alike  and  doubtful 
rivalry 

Alike  and 
rivalry 

slight 

Rivalry  and  a  little 
mixture 

300° 
330° 

60° 
30" 

Alike 
ft 

Alike 
»» 

Alike 

The  background  was  a  grey  of  the  same  brightness  as  the  colours,  and  in  focus. 

(d)     Colours  of  different  brightness. 

Table  IV  summarises  the  results  of  a  few  tjrpical  series  of  experi- 
ments with  colours  of  different  brightness.  Many  combinations  were 
used,  but  the  results  of  only  three  are  shown.  Colours  of  different 
hue,  complementary  and  non-complementary,  colours  of  the  same  hue, 
and  white,  black,  and  greys  were  used.  Those  of  the  same  hue  differed 
both  in  brightness  and  saturation,  for  it  was  not  possible  to  vary  the 
one  without  varying  the  other.  Brightness  was  varied  by  mixing  the 
colours  with  more  or  less  white  or  black. 

For  reasons  to  be  given  later  the  slide  used  in  each  experiment 
was  a  grey  of  the  same  brightness  as  the  lower  disc  (the  uniocular 
mixture).  As  this  varied  from  one  observation  to  another,  it  was 
necessary  to  use  a  series  of  slides  of  different  brightnesses. 

The  results  of  these  experiments  were  in  some  respects  like  those 
already  described.  Uniocular  colours  which  differed  greatly  in  bright- 
ness gave  rivalry ;  those  which  were  only  slightly  different  gave  a  more 
or  less  steady  mixture. 
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Left  Right 

Red    White    Red 


Table  IV.     Colours  of  different  brightness 

Subject 


B. 


D. 


360° 


360° 
300° 

240° 

180° 

120° 

60° 

30° 


60^ 
120^ 
180° 
240° 
300° 
330° 


Rivahy  Rivahy 

Rivaky  and  mixture     Rivahy 


Rivahry    and    mix- 
ture:  never  alike 


Rivalry 

Rivalry,  lustre,  and 
transparmce 
Rivalry     and      un-     Rivalry  and  trans- 
steady  lustre  parence 
Rivalry    and    mix-      Rivalry,  lustre  and    Lustre  and  a  little 

ture :  never  alike         transparence  rivalry 

A     little      rivalry.      Lustre.    Less  rivalry    Rivalry,  lustre,  and 
Upper  lighter  unsteady  mixture 

Nearlv  alike :  lower     Nearly  alike :  slight    Rivalry,  lustre,  and 
duller 


Alike 


Green    Black '  Green 

360°      360°       — 

300° 


rivalry  and  lustre         unsteady  mixture 
No  change:  alike  or    Alike      or      neariy 
nearly  so  alike 


240° 

180° 

120° 

60° 


60° 
120° 

180° 
240° 
300° 


30°      330° 
White    Blue    White 
360°      360°       — 


Rivalry  and  mixture     Rivalry  and  lustre       Rivalry 
Slight  rivalry:    un-     Little  rivalry.  Lustre.        „ 
Nearly  alike 
Lustre,  slight  change    Rivalry  and  lustre, 
and  aUke  Upper    generally 

lighter :       some- 
times alike 
Less      rivalry     and    Rivalry  and  alike 
lustre 
Alike:    very    slight     Alike  :         doubtful    Alike.     Sometimes 

change  change  slight  change 

Alike  Alike  Alike:    upper   per- 

haps more  neutral 
»  »  Alike 


Rivalry :  never  alike     Rivalry  and  brilliant     Rivalry 
lustre 


steady  mixture 
SUght  rivalry  and 
alike 


Slight    rivalry    and 
alike 


300° 
240° 


60° 
120° 


Slow  rivalry 


180°      180° 


120°      240° 


Rivalry  and  lustre       Rivalry :  neveralike 
„  „  Rivalry  and  a  little 

lustre 
Mixture    and    very     Rivalry.     At   times    Rivalry  and  doubt- 
slight  rivalry.  nearly  alike  ful  lustre 
Not  aUke 
Steady        mixture.      Steady          mixture.    Rivalry.    At  times 
Upper  lighter               lighter  than  lower        somewhat    aUke, 

but  less  blue  in 
upper 
Steady        mixture,     Steady  mixture,  more    Rivalry   and    mix- 
lighter  than  lower       brownish  than  lower        ture 
Steady        mixture.      Nearly  alike.  Lacked    Sometimes        very 
lighter  and  more        bluish  tinge  of  lower        nearly  alike, 

brownish        than  Upper     a     little 

lower  lighter 

The  background  was  grey  of  the  same  brightness  as  the  lower  disc;  in  focus. 


60° 
30° 


300° 
330° 
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There  were,  however,  some  points  of  difference.  The  most  important 
were  the  appearance  of  lustre  and  what  1  can  describe  only  as  seeing 
one  colour  through  the  other,  or  transparence,  phenomena  which  did 
not  appear  with  colours  of  the  same  brightness. 

When  splashes  of  each  colour  were  seen  in  different  parts  of  the 
disc,  they  were  not  so  obviously  in  the  same  plane.  One  was  like  a 
thin  misty  film  through  which  the  other  was  seen :  both  discs  seemed 
to  be  visible  in  the  same  part  of  the  field,  but  at  different  distances. 
The  effect  was  somewhat  like  that  given  by  a  transparent  mirror  held 
so  that  some  objects  are  reflected  by  it  while  others  are  seen  through 
it.  It  was  never  steady :  it  generally  occurred  at  the  transition  from 
predominance  of  one  colour  to  predominance  of  the  other,  but  was 
also  seen  where  one  colour  touched  the  other ;  these  parts  of  the  field 
could  not,  however,  be  observed  carefully  on  account  of  the  rapidity 
of  the  changes.  This  transparence  was  quite  different  from  mixture, 
for  each  colour  seemed  to  preserve  its  own  individuality,  its  own  hue, 
saturation  and  brightness.     It  was  observed  by  all  the  subjects. 

Although  the  transparent  colour  was  generally  the  brighter,  this 
was  by  no  means  an  invariable  rule,  for  the  relation  was  frequently 
reversed  even  with  the  same  observer  in  the  same  experiment.  I  have 
been  unable  to  discover  the  conditions  that  determine  which  is  the 
transparent  colour.  At  one  time  I  thought  it  was  the  colour  that  filled 
most  of  the  field,  but  further  investigation  has  shown  that  this  is  not  so. 

This  experience  of  seeing  one  colour  through  another  differs  somewhat 
from  the  visual  perception  of  depth,  for  the  colours  are  not  so  perceptibly 
separated  by  a  distance.  It  is  best  described  by  saying  that  one  colour 
is  seen  through  the  other.  It  was  described  by  Helmholtz,  but  his 
description  has  since  been  regarded  as  a  curiosity  and  otherwise  ignored. 
Dove,  who  had  a  reputation  among  his  contemporaries  as  a  careful 
observer,  had  previously  noticed  it  and  based  his  theory  of  lustre  on  it. 

Lustre  is  another  phenomenon  given  only  by  colours  of  different 
brightness.  In  these  experiments  the  upper  disc  sometimes  shone 
like  silk,  graphite,  or  a  metallic  surface.  This  lustre  was  of  many 
degrees:  sometimes  it  was  briUiant  like  that  of  silk  or  satin  seen  in 
a  strong  light;  sometimes  it  was  so  dull  that  it  was  noticed  only  by 
comparison  with  the  duller  colour  of  the  lower  disc;  between  these 
extremes  there  were  many  degrees.  Brilliant  lustre  was  generally 
short-lived;  it  occurred  most  frequently  at  the  beginning  of  observa- 
tions in  which  dull  lustre  was  seen  most  of  the  time.  Except  with 
colours  which  differed  only  slightly,  lustre  was  unsteady,  some  parts 
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of  the  disc  being  more  lustrous  than  others,  some  not  lustrous  at  all. 
When  lustre  gave  place  to  complete  predominance  of  one  colour,  the 
change  was  most  striking;  the  disc,  which  previously  had  been  shiny 
and  luminous,  became  flat  and  dull.  The  lustrous  character  of  the 
upper  disc  was  frequently  noticed  by  comparing  it  with  the  other 
which  was  always  dull,  flat,  and  heavy,  as  if  it  had  been  painted  with 
pigments  containing  no  oil  or  varnish.  Indeed,  when  the  right-  and 
left-eye  images  were  nearly  alike,  the  upper  disc  differed  from  the 
lower  only  in  being  brighter,  more  transparent,  or  aerial. 

Lustre  often  appeared  at  the  transition  from  one  colour  to  the 
other,  especially  when  the  change  took  place  slowly.  When  colours 
of  different  brightness  were  in  rivalry,  especially  if  the  rivalry  was 
of  the  simultaneous  kind,  lustre  of  the  unsteady  variety  could  always 
be  produced  by  moving  the  eyes  rapidly  round  the  edge  of  the  disc 
and  over  the  adjoining  portions  of  the  slide.  Under  these  conditions 
with  discs  of  black  and  white  or  dark  grey  and  white  the  effect  was  like 
that  given  by  the  play  of  light  on  the  surface  of  deep,  moving,  clear 
water;  dark  and  light  effects  accompanied  and  followed  each  other 
in  rapid  succession  producing  a  brilUant  and  dazzling  appearance.  On 
the  other  hand,  lustre  could  often  be  destroyed  by  fixating  steadily: 
it  then  gave  place  to  successive  rivalry. 

It  is  evident  from  a  comparison  of  the  results  of  this  and  the  previous 
series  of  experiments  that  binocular  lustre  can  be  produced  only  by 
combining  colours  or  greys  of  different  brightness. 

Ab  this  conclusion  is  directly  opposed  to  the  opinion  of  many  writers  on  the 
subject,  it  may  be  advisable  here  to  recall  the  only  attempts  that  have  been  made 
experimentally  to  decide  the  question. 

These  were  made  by  Dove  (17)  and  were  held  by  him  to  prove  that  lustre  could 
be  produced  by  combining  colours  alike  in  brightness.  By  means  of  a  stereoscope 
he  superposed  squares  of  blue  and  yeUow  paper  and  found  that  the  lustre  given  by 
them  was  more  vivid  when  they  were  seen  through  a  blue  glass  than  when  this 
was  removed.  As  this  glass  greatly  reduced  the  difference  between  the  brightnesses 
of  the  colours,  but  increased  the  brilliance  of  the  lustre,  he  concluded  that  difference 
of  brightness  could  not  be  essential  to  the  production  of  lustre.  I  have  repeated 
this  experiment,  but  have  been  unable  to  corroborate  Dove's  results.  Even  if  they 
be  accepted,  the  only  conclusion  that  can  be  drawn  from  them  is  that  lustre  is  given 
more  readily  with  certain  moderate  brightness-differences  than  with  certain  other 
larger  differences. 

In  the  other  experiment  he  held  coloured  glasses  before  the  eyes  and  darkened 
each  uniocular  field  in  turn  by  moving  first  one  then  the  other  glass  so  that  the 
rays  of  light  entering  the  eye  had  to  pass  through  glass  of  gradually  increasing 
thickness:    under  these  conditions  Dove  held  that  lustre  was  given  continuously 
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even  when  the  uniooular  fields  were  equally  bright.  This  observation  also  I  have 
repeated  without  being  able  to  confirm  Dove's  result :  I  find  it  impossible  to  detect 
lustre  on  looking  through  grey  glasses,  nor  do  I  detect  it  with  coloured  glasses,  if 
each  darkens  every  part  of  the  field  equally.  These  two  observations,  both  unverified, 
can  have  little  weight  against  the  results  of  experiments  in  which  colours  of  carefully 
adjusted  brightness  are  superposed. 

Lustre  was  recorded  more  frequently  in  the  black-white  series  (not 
shown  in  the  table)  than  in  those  in  which  colours  of  different  hue  and 
brightness  were  combined,  and  these  gave  rivalry  more  often  than  did 
greys  of  the  same  brightness  as  these  colours.  Evidently,  therefore, 
the  addition  of  differences  of  hue  to  differences  of  brightness  makes 
it  more  difficult  to  keep  the  colours  simultaneously  in  the  binocular 
field. 

It  will  be  seen  by  comparing  the  summaries  of  Table  IV  which  gives 
a  few  specimens  of  the  results  of  some  dozens  of  series  of  experiments, 
that  there  is  a  little  difference  in  the  extent  to  which  different  observers 
get  binocular  lustre.  Subject  B.  recorded  it  less  frequently  than  the 
other  subjects. 

In  these  experiments  the  differences  between  binocular  and  uni- 
ocular  mixtures  were  more  noticeable  than  in  those  in  which  colours 
of  the  same  brightness  were  combined.  Except  with  hardly  perceptible 
differences  in  the  brightness  of  the  uniocular  images,  the  two  mixtures 
were  clearly  different:  while  the  imiocular  mixture  was  dull,  uniform, 
and  steady,  the  other  was  either  bright,  unsteady,  or  not  imiform. 

Especially  interesting  in  this  respect  are  the  results  of  combining 
a  white  disc  with  one  in  which  white  was  mixed  with  varying  amounts 
of  some  colour.  Even  with  the  smallest  differences  used,  viz.  30°  of 
colour,  all  the  subjects  detected  a  difference  between  the  two  mixtures. 
The  colour  of  the  uniocular  mixture  was  always  more  definite  than  that 
of  the  other.  This  difference  was  not  always  described  in  the  same 
way.  Sometimes  it  was  said  that  the  colour  of  the  binocular  mixture 
was  more  complex  than  the  other,  sometimes  that  it  was  not  such  a 
hard,  heavy  colour,  that  it  was  lighter,  or  even  of  a  slightly  different 
hue,  e,g,  brownish  as  compared  with  the  blue  colour  of  the  other.  The 
difference  was  more  easily  detected  than  described:  at  times  it  was 
quite  indescribable.  This  corroborates  the  results  of  the  observations 
of  Helmholtz  [(23),  776],  Rood  (40-42),  and  Trendelenburg  (49),  all  of 
whom  noted  differences  between  binocular  and  uniocular  mixtures. 
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4.    Effect  of  Background. 

(a)    Brightness  of  the  background. 

In  the  experiments  which  have  just  been  described  the  colours 
were  surrounded  by  a  grey  background  the  brightness  of  which  was 
equal  to  that  of  the  lower  disc.  We  have  now  to  show  why  this  back- 
ground was  used  and  to  demonstrate  the  effect  of  the  brightness  of  the 
background  on  binocular  combination. 

For  simplicity  of  exposition  let  us  consider  first  the  mixture  of 
grey  and  white.  When  surfaces  of  different  brightness  are  placed 
side  by  side,  the  lighter  becomes  still  lighter  and  the  darker  still  darker, 
the  amount  of  brightening  or  darkening  varying  directly  with  the 
difference  between  the  brightnesses  of  the  surfaces.  On  this  account 
the  brightness  of  the  discs  used  in  the  above  experiments  varied  with 
that  of  the  background :  with  a  dark  shde  (one  of  black  velvet  paper) 
they  were  much  lighter  and  more  aerial  than  with  a  grey  of  medium 
brightness:  with  a  white  slide  they  were  dark,  heavy,  and  lacked 
entirely  the  atmospheric  appearance  that  was  given  by  the  black  slide. 
This,  however,  was  not  the  only  effect  of  the  brightness  of  the 
background. 

If  we  suppose  that  the  amoimt  of  darkening  or  brightening  due 
to  contrast  varies  directly  with  the  amoimt  of  difference  between 
the  contrasting  surfaces,  then  the  only  effect  of  the  background  should 
be  to  change  the  brightness  of  the  resultant :  it  should  not  affect  the 
power  of  combining  the  discs  binocularly,  for  the  darkening  of  one 
grey  and  the  brightening  of  the  other  by  contrast  with  the  background 
yrill  be  such  that  the  uniocular  images  will  differ  by  the  same  amount 
and  the  mean  of  their  brightnesses  will  be  increased  or  decreased  by 
the  same  amount  as  the  other  mixture.  This,  however,  is  not  what 
we  find.  A  black  sUde,  as  compared  with  one  of  a  grey  of  medium 
brightness,  has  the  same  effect  as  a  reduction  of  the  difference  between 
the  brightnesses  of  the  greys  that  are  combined  binocularly :  it  reduces 
the  amoimt  of  rivalry  between  them  and  produces  fairly  steady  lustre 
and  mixture  with  greys  which  are  to  some  extent  in  rivalry  when  a 
slide  of  medium  grey  is  used.  This  effect  is  not  very  great,  but,  though 
I  have  not  attempted  to  get  a  measure  of  it,  the  following  extracts 
from  the  records  will  show  that  it  is  quite  appreciable: 

8vJbject  J.    Left  upper  disc,  360°  white.     Right  upper,  180°  black  and  180° 
white.    Lower,  90°  black  and  270°  white. 
Slide:  deep  black,  in  focus. 
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(a,  6,  e).  "Two  discs  indistinguishable  from  each  other.  Very  bright  soft  grey. 
The  lower  is  perhaps  slightly  darker  than  the  upper." 

Slide:   grey  of  the  same  brightness  as  the  lower  disc,  in  focus. 

{a,  b,  c),  "In  the  upper  disc  there  is  rivalry  between  a  darker  and  a  lighter 
disc  I  think  there  is  sometimes  a  little  lustre  present.  There  is  at  times  a  trans- 
parent effect  in  {a),  (6),  and  (c) :  I  see  one  bri^tness  through  the  other.  I  think 
the  upper  disc  is  darker  than  in  the  previous  observation  (t.e.  with  the  dark  slide). 
Rivalry  which  is  present  here  was  absent  in  the  other.  The  transparent  effect 
was  not  present  in  the  first  observation." 
Slide:  white,  in  focus. 

(o,  6,  c).  "There  is  rivalry  here  between  a  dark  disc  and  a  lighter  one,  but  not 
so  much  as  in  the  last  observation.  Sometimes  a  large  part  of  the  dark  disc  brightens. 
The  lower  disc  here  is,  I  think,  darker  than  in  the  last  observation  (with  the  grey 
slide).  I  think  the  dark  rivals  are  darker  than  in  the  last  observation.  I  did  not 
detect  lustre." 

A  white  background  does  not  affect  the  mixing  of  the  colours  so 
much  as  a  black  one;  it  makes  the  colours  look  much  darker  and 
heavier,  and  seems  to  have  some,  but  very  little,  effect  on  their  mixing. 
The  effect  of  a  black  backgroimd  in  apparently  reducing  the  difference 
of  intensities  of  lights  stimulating  corresponding  parts  of  the  retinae 
is  like  its  effect  in  reducing  the  difference  between  two  greys  stimulating 
adjoining  parts  of  the  retina  (ii). 

The  effect  of  the  brightness  of  the  background  is  quite  as  striking 
when  colours,  as  blue,  red,  green,  etc.  are  combined.  A  black  groimd 
not  only  increases  their  brightness,  but  reduces  their  saturation  and 
makes  them  combine  more  easily:  the  colours  look  more  aerial,  more 
transparent  than  with  a  lighter  background.  With  white  they  are 
darker,  heavier,  and  more  solid  than  with  a  grey  groimd,  and  they 
combine  a  little  more  easily,  but  not  so  readily  as  with  a  black  groimd. 

When  the  colours  differ  greatly  in  brightness  and  the  background 
js  black,  the  lighter  colour  generally  occupies  the  field  longer  than  the 
other,  and  any  mixture  there  may  be  is  usually  more  like  the  lighter 
colour  than  the  other.  With  a  white  background  it  is  just  the  reverse ; 
the  darker  colour  tends  to  predominate. 

As  a  background  of  grey  of  the  same  brightness  as  the  colour  of 
the  uniocular  mixture  alters  the  saturation  and  brightness  of  the 
combining  colours  less  than  any  other,  and  its  effect  on  these  colours 
is  therefore  as  constant  as  possible,  this  background  was  used  in  the 
experiments  already  described. 
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(b)    Focusing  of  the  background. 

Hering  [(25),  p.  595]  attributed  failure  to  get  binocular  colour- 
mixture  partly  to  placing  the  colours  in  focus  in  a  stereoscope.  He 
stated  that  mixture  was  produced  most  readily  by  throwing  the  slide 
out  of  focus,  for  thus  contours  were  obliterated,  and  their  obliteration, 
even  if  they  were  similar,  favoured  mixture.  Rivers  [(39),  p.  277]  found 
that  he  could  see  binocular  mixture  better  with  myopic  or  hyper- 
metropic vision,  and  attributed  this  to  blurring  of  outlines.  Most 
experimenters  who  have  tried  to  mix  pigment  colours  binocularly 
have  used  small  squares  of  coloured  paper  pasted  on  a  sheet  of  cardboard 
seen  through  the  lenses  of  a  stereoscope.  It  is  very  difficult  to  cut 
such  squares  so  that  they  are  of  exactly  the  same  size,  and  to  paste 
them  accurately  on  cardboard,  and  it  is  possible,  as  Hering  says,  that 
by  throwing  the  slide  out  of  focus  these  small  differences  of  form  are 
obliterated  and  mixture  faciUtated  thereby.  Further,  when  the  colours 
are  in  focus,  the  grain  of  the  paper  can  be  detected,  and  this  may  help 
to  promote  rivalry. 

In  my  experiments,  however,  no  advantage  has  followed  from 
putting  the  slide  out  of  focus;  in  fact,  this  rather  hindered  mixture. 
The  difference  between  the  effects  obtained  with  the  slide  in  focus 
and  out  of  focus  is  not  very  great,  but  all  the  records  show  that  where 
there  is  a  difference,  the  putting  of  the  slide  in  focus  favours  mixture. 
Rivalry  is  less  complete  and  sometimes  gives  place  to  fairly  steady 
lustre  or  mixture  when  the  slide  is  changed  from  the  out-of-focus  to 
the  in-focus  position.  The  difference  is  not  so  great  as  that  produced 
by  using  a  black  slide  instead  of  a  grey  one ;  sometimes  it  is  not  notice- 
able at  all;    but  it  is  always  in  the  same  direction. 

The  only  reasons  I  can  suggest  for  getting  a  result  so  different 
from  that  of  Hering  and  Rivers  are  the  complete  elimination  of  dis- 
similarities of  contour  by  using  circular  patches  of  colour  of  exactly 
the  same  shape  and  size,  and  the  elimination  of  irregularities  in  the 
colours  by  using  rotating  discs.  Probably  the  latter  is  the  more 
important  condition. 

Dissimilarities  in  the  shapes  of  the  combining  patches  of  colour 
favour  rivalry  when  these  are  in  focus,  whereas  throwing  them  out 
of  focus  blurs  their  edges  and  removes  this  cause  of  rivalry ;  but  when 
these  dissimilarities  are  absent  and  the  grain  of  the  paper  cannot  be 
detected,  focusing  favours  mixture  because  of  the  similar  contours. 

One  objection  to  putting  the  slide  out  of  focus  is  the  difficulty 
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of  maintaining  steady  convergence.  Another  is  the  painful,  distressing 
nature  of  the  observations  when  they  are  continued  for  some  time. 
For  some  reason  the  subjects  were  sometimes  unable  to  describe  what 
they  had  seen  under  these  circumstances.  One  is  tempted  to  say 
that,  if  a  subject  does  not  know  which  of  the  two  colours  he  is  seeing, 
he  must  be  seeing  a  mixture ;  but  such  reasoning  is  fallacious,  for  a 
mixture  is  just  as  definite  and  recognisable  as  either  of  the  colours 
that  are  to  be  combined,  and  therefore  if  the  subject  cannot  say  what 
he  has  seen,  it  will  be  as  incorrect  to  say  that  he  has  seen  a  mixture 
as  that  he  has  seen  either  of  the  uniocular  colours. 

Over  two-thirds  of  the  observations  described  in  the  preceding 
pages  were  made  with  the  slide  both  in  focus  and  out  of  focus,  but 
in  the  end  the  out-of-focus  procedure  was  abandoned. 

5.    Effect  of  Size  of  Coloured  Surfaces. 

In  order  to  find  whether  mixture  was  affected  by  the  sizes  of  the 
coloured  areas  several  grey  slides  were  used;  in  one  the  holes  were 
26  mm.  in  diameter,  in  the  others  they  were  21,  13,  6*3  and  3  mm. 
respectively.  These  were  held  in  turn  before  the  same  set  of  colours, 
and  the  subjects  described  the  binocular  resultant,  and  then  compared 
the  effects  obtained  with  the  different  slides. 

With  all  the  slides  except  the  one  in  which  the  holes  were  3  mm. 
in  diameter,  the  results  were  very  nearly  or  exactly  the  same.  There 
may  have  been  just  a  little  more  rivalry  with  the  larger  holes  than 
with  the  smaller;  but  the  evidence  is  not  conclusive.  The  results  of 
the  observations  with  the  3  mm.  holes  were  somewhat  contradictory. 
With  colours  of  the  same  brightness  this  slide  generally  gave  less 
frequent  and  less  pronounced  rivalry  than  the  others,  but  with  colours 
of  different  brightness  the  changes  were  quite  a«  frequent  and  even 
more  pronounced;  thys  with  pure  red  and  pure  blue  the  alternation 
was  not  so  frequent  with  the  very  small  holes,  but  with  black  and 
white  it  was  much  more  frequent.  Though  this  seems  to  be  the  general 
tendency  of  the  results,  they  are  so  often  contradictory  that  I  do  not 
attach  much  importance  to  them. 

The  contradictory  character  of  the  results  is  probably  in  part  due 
to  the  difficulty  of  avoiding  fixation  when  the  discs  of  colour  are 
very  small,  and  the  absence  of  this  difficulty  in  the  case  of  the  larger 
discs ;  for,  when  a  point  on  a  large  disc  is  fixated,  there  is  just  as  much 
alternation  as  with  the  smaller  discs.    It  may  also  be  partly  due  to  the 
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greater  ease  with  which  the  colour  of  a  large  area  can  be  detected : 
often  changes  were  observed  in  the  smaller  disc,  but  could  not  be 
described,  i.e.  the  subject  did  not  know  in  which  direction  the  change 
was  taking  place. 

These  results  are  quite  incomparable  with  those  of  Trendelenburg, 
who  succeeded  in  mixing  spectral  colours,  for  he  experimented  with 
very  much  smaller  areas  of  colour — areas  subtending  an  angle  of  not 
more  than  thirty  minutes  at  the  eye. 

6.    Influence  of  Contours. 

In  the  experiments  which  have  just  been  described  the  uniocular 
images  have  been  alike  in  form  and  partially  different  in  colour.  We 
have  now  to  consider  the  effect  of  contours  on  the  mixing  of  colours. 
By  contours  are  meant  any  variations  of  brightness,  hue,  or  saturation 
that  introduce  form  into  the  visual  field. 

It  is  generally  agreed  that  dissimilarities  of  contours  hinder  binocular 
mixture,  and  experiments  with  postage  stamps  have  raised  a  presump- 
tion that  colours  which  would  not  mix  otherwise  can  be  made  to  do 
so  by  introducing  into  them  similar  complex  contours. 

Absolute  similarity  of  contours  in  the  two  retinal  images  is  unattain- 
able: even  in  the  experiments  which  have  just  been  described  it  is 
only  the  central  parts  of  the  fields  that  are  similar  in  this  respect ;  their 
peripheral  parts  bounded  by  the  partition  of  the  stereoscope  and  by 
the  slide-holder  are  different,  but  it  is  doubtful  whether  these  dis- 
similarities play  any  great  part  in  hindering  or  facilitating  mixture. 
Apart,  however,  from  differences  in  the  periphery  of  the  fields,  there 
are  various  degrees  of  similarity  of  contours  which  may  have  different 
effects  on  binocular  mixture.  I  propose  to  consider  a  few  extreme 
cases — to  find  the  effect  of  dissimilarity  of  shapes  and  sizes  of  the 
coloured  areas,  and  the  effect  of  dissimilarity  and  complete  and  partial 
similarity  of  contours  within  equal  and  similar  areas. 

(a)     Dissimilar  contours. 

Two  kinds  of  dissimilarity  in  the  forms  of  the  coloured  areas  must 
be  distinguished,  for  they  have  different  effects  on  the  binocular 
combination  of  colours:  distinction  must  be  made  between  areas 
bounded  by  contours  which  in  the  binocular  field  nowhere  stimulate 
corresponding  points,  and  areas  bounded  by  contours  which  in  some 
places  do  stimulate  corresponding  points. 
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The  following  method  of  finding  the  effect  of  dissimilar  and  entirely 
non-corresponding  contours  is  the  one  I  have  used.  It  is  simple  and 
has  the  merit  of  lending  itself  to  use  with  rotating  discs.  A  slide  similar 
to  that  described  on  page  515  was  made  of  grey  paper,  but  one  of  the 
upper  holes  was  made  larger  than  the  other.  When  this  slide  was 
placed  in  the  stereoscope  and  through  it  were  observed  the  colours 
of  the  rotating  discs,  the  two  lower  holes  coincided,  while  the  small 
upper  one  lay  within  the  larger.  The  use  of  this  slide  alternately 
with  one  in  which  all  the  holes  were  alike  in  size  gave  a  fairly  delicate 
method  of  studjring  the  effect  of  dissimilarity  of  contours.  Several 
of  these  slides  were  made  with  holes  varying  in  diameter  from  three 
to  twenty-six  millimetres.  The  method  of  observation  was  exactly 
the  same  as  that  adopted  in  finding  the  effect  of  saturation,  brightness, 
etc.,  on  mixture. 

In  the  binocular  field  there  was  always  predominance  of  the  uni- 
ocular  colours  in  the  neighbourhood  of  the  edges  of  the  discs.  When 
the  small  disc  was  red,  the  large  one  blue,  and  the  slide  grey,  a  small 
red  disc  was  seen  surrounded  by  a  ring  of  grey  which  gradually  shaded 
off  into  a  pure  blue  at  its  outer  edge.  When  the  ring  surrounding  the 
central  disc  was  fairly  broad,  its  colour  changed  slightly,  sometimes 
the  grey  encroached  on  the  blue,  sometimes  it  lost  ground:  when  the 
ring  was  narrow,  the  centre  of  the  smaller  disc  was  occasionally  tinged 
with  the  colour  of  the  larger.  Otherwise,  the  whole  impression  was 
fairly  steady.  Only  by  closing  and  opening  one  eye  or  by  fixating 
very  steadily  could  any  very  marked  change  be  produced:  the  whole 
of  the  large  disc  then  became  blue  for  an  instant  either  with  or  without 
a  central  circle  marking  the  position  of  the  other  disc,  or  this  gave 
place  to  the  small  disc  surrounded  only  by  the  grey  of  the  slide. 
Normally  there  was  little  or  no  change.  The  colour  of  the  central 
disc  was  generally  as  pure  as  that  of  the  uniocular  image;  so  also 
was  that  of  the  outermost  part  of  the  large  disc. 

This  predominance  of  the  uniocular  colours  about  the  contours 
was  ^ven  with  all  degrees  of  difference  of  coloration.  It  was  very 
different  from  the  experience  given  by  combining  areas  equal  in  size. 
In  the  latter  case  with  moderate  colour  differences  there  was  more 
or  less  rapid  rivalry,  and  with  smaller  differences  either  lustre  or  a 
mixture  intermediate  in  tone  between  the  combined  colours. 

The  effect  of  combining  coloured  areas  bounded  by  dissimilar 
contours  which  in  places  stimulated  corresponding  points  was  demon- 
strated in  the  following  manner.  In  a  piece  of  grey  paper  I  cut  a  vertical 
and  a  horizontal  rectangular  slit,  each  33  mm.  by  6  mm.,  in  such  positions 
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u^^y-M  \c^^  rivalry  ttian  in  these  experiments;  the  central  square 
ni4r(rt\  out  rrl#?arly  for  a  considerable  time  sorrounded  by  a  grey  halo. 
H  tn  c'l^ar  that  th^iwf  differences  of  form  tend  to  keep  the  imiocalar 
images  apart  and  lead  to  ke**n  rivalry  of  their  corresponding  parts. 

To  find  the  effect  of  dissimilar  contours  within  corresponding 
coloured  areas  of  the  same  size  and  shape,  the  slides  of  grey  paper 
described  on  page  516  were  used,  but  across  each  of  the  upper  holes  five 
f;arallel  strands  of  black  silk  were  fixed  so  that  in  the  binocular  field 
they  were  at  right  angles.  As  one  would  expect,  there  was  keen  rivalry 
between  the  black  threarls,  and  this  rivalry  affected  the  colour  combina- 
tion, as  will  be  seen  in  the  following  extracts  from  the  experimental 
records : 

Hi^fH  D.     Jjdfi,  3()(r  red  and  6(r  grey.     Right,  360^  red. 

(a)  **(>mtinuAl  rivalry  of  lines:  often  both  sets  seemed  to  be  present  simul- 
iAtwtyuMly :  never  wan  one  set  there  alone.  The  coloiir  of  the  upper  disc  did  not 
change :  it  was  not  perceptibly  different  from  that  of  the  lower  (uniocalar  mixture) : 
it  may  have  btHsn  slightly  purer,  but  of  this  I  am  not  certain. 

(h)  ((/olour  Interchanged).  Each  set  of  lines  at  first  appeared  in  succession 
bringing  with  it  the  colour  of  Its  own  disc,  so  that  there  was  very  clear  successive 
colour  rivalry.  After  a  time  there  was  simultaneous  rivalry  of  the  lines,  i.e.  some 
parts  of  the  disc  were  filled  with  portions  of  one  set  and  other  parts  with  portions 
of  the  other  set,  and  the  colour  of  the  disc  did  not  then  change  perceptibly. 

(c)  As  in  (6),  but  successive  contour  and  colour  rivalry  did  not  last  long.  It 
({uickly  settltHl  down  to  the  form  it  assumed  in  (a) :  the  colour  was  then  slightly 
purer  than  that  of  the  lower  disc,  but  very  nearly  like  it. 

With  uncontoured  discs  the  colours  of  the  upper  and  lower  were  exactly  alike.'* 

Stihjeci  IK    Left,  60"  red  and  300^  grey.    Right,  60^  blue  and  300^  grey. 

(a)  **At  first  and  for  a  long  time  the  colour  of  the  upper  disc  was  just  a  little 
more  saturated  than  that  of  the  lower.  At  the  end  of  the  observation  there  was  a 
little  change  from  one  colour  to  the  other,  but  very  little. 

(6)  Very  clear  successive  rivalry  of  both  colours  «md  lines.  It  became  a  little 
less  complete,  and  a  little  simultaneous  rivalry  appeared. 

(r)  Successive  rivalry  at  first.  This  passed  into  simultaneous  rivalry  in  which 
the  uniooular  colours  sometimes  appeared  only  between  pairs  of  lines.  At  the  end 
of  the  observation  the  colour  of  the  upper  disc  was  nearly  like  that  of  the  lower, 
but  not  so  much  so  as  in  (a). 

When  the  observation  was  repeated  in  order  to  find  whether  the  colour  always 
changed  when  the  contours  changed,  I  got  both  successive  and  simultaneous  colour 
rivalry." 

The  similarity  in  the  behaviour  of  dissimilar  contours  and  dissimilar 
colours  is  worthy  of  note,  for  it  suggests  the  necessity  of  explaining 
then^  in  the  same  way.  As  with  colours  so  with  contours,  rivalry 
tnay  be  suocossive  or  sin\ult^neous,  i.e.  each  image  may  predominate 
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in  turn,  entirely  excluding  the  other,  or  portions  of  each  may  be  seen 
simultaneously  in  different  parts  of  the  binocular  field. 

At  the  beginning  of  an  observation,  especially  in  positions  (6)  and 
(c)  (i.e.  after  interchanging  the  right-  and  left-eye  images),  and  with 
colours  differing  greatly  in  hue,  saturation  or  brightness,  rivalry  was 
almost  invariably  successive:  the  uniocular  colours  then  appeared  in 
their  original  purity.  This  successive  rivalry  of  contours  was  detected 
at  some  time  in  practically  all  the  observations:  when  it  occurred, 
the  slightest  difference  of  coloration  of  the  two  images  could  be 
detected. 

Simultaneous  rivalry  of  contours  occurred  most  frequently  with 
colours  nearly  alike  and  at  the  end  of  the  observations,  especially 
in  positions  (a)  and  (c).  Sometimes  it  seemed  as  if  both  complete  sets 
of  lines  were  seen  simultaneously  forming  a  kind  of  network,  but,  as 
this  impression  was  only  momentary  and  disappeared  as  soon  as  the 
subject  began  to  examine  the  field  carefully,  the  observations  had  to 
be  repeated  several  times  before  all  doubt  as  to  its  occurrence  was 
removed.  When  the  eyes  were  opened  and  closed  rapidly,  both  sets 
of  lines  were  seen  simultaneously  forming  a  network  of  squares. 
Generally,  however,  there  was  just  a  changing  medley  of  lines.  In 
this  kind  of  rivalry  the  colour  of  the  binocular  image  was  often  like 
that  of  the  uniocular  mixture:  it  was  most  markedly  so  when  the 
rivalry  of  contours  was  such  that  the  subject  did  not  see  anjrwhere 
a  large  part  of  the  contours  of  one  image.  The  colour  of  the  binocular 
image  depended  entirely  on  the  nature  of  the  rivalry  of  contours: 
if  large  portions  of  the  lines  of  either  image  appeared  in  the  binocular 
field,  t;hen  between  them  was  seen  the  colour  of  the  corresponding 
uniocular  image,  even .  though  the  difference  between  the  uniocular 
colours  was  just  discernible;  but  if  the  changes  occurred  so  rapidly 
that  the  subject  did  not  hold  any  pair  of  lines  of  either  image  for  an 
appreciable  interval,  the  colour  was  more  or  less  like  that  given  by 
discs  without  contours. 

The  attitude  of  the  subject  seemed  to  some  extent  to  determine 
his  impressions.  Often  in  comparing  the  colours  of  the  two  discs  the 
subject  was  most  acutely  aware  of  the  colours  of  the  two  areas  and  only 
dimly  aware  of  the  changes  that  were  taking  place  in  the  lines  of  the 
upper  one,  but,  when  he  tried  to  find  how  much  of  the  lines  of  each 
image  appeared  and  whether  they  brought  with  them  the  colour  in 
their  immediate  neighbourhood,  the  whole  effect  changed  and  he 
detected  patches  of  uniocular  colour  between  pairs  of  lines  belonging 
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I  have  endeavoured  to  modify  this  stamp  experiment  in  such  a  way 
as  to  make  it  possible  to  compare  the  binocular  mixture  of  the  colours 
of  similarly  contoured  surfaces  with  that  of  the  colours  of  uncontoured 
surfaces,  and  each  with  the  corresponding  uniocular  mixture.  After 
unsuccessfully  trying  to  devise  some  satisfactory  method  of  using  the 
colours  of  rotating  discs,  I  was  at  length  reduced  to  using  printed 
drawings  cut  from  books  stained  with  different  colours  and  coloured 
reproductions  of  a  photograph  printed  from  a  half-tone  photo-process 
block,  such  as  is  used  for  reproducing  photographs  in  the  daily  news- 
papers. 

Coloured  prints  from  the  engraved  process  block  seemed  to  give 
mixture  even  more  readily  than  postage  stamps,  but  comparison  colours 
could  not  easily  be  found  because  the  prints  were  made  up  of  tiny  dots 
of  colour  the  varying  sizes  of  which  produced  the  necessary  variations 
of  brightness  and  saturation  in  the  different  parts  of  the  field. 

More  satisfactory  were  the  stained  drawings.  From  the  front 
page  of  some  old  numbers  of  Punch  I  cut  out  the  head  of  Toby  and 
stained  the  prints  by  immersing  them  in  solutions  of  stains  of  various 
kinds — methylene  blue,  picric  acid,  eosin,  carmine,  methylene  green, 
etc.  Painting  the  prints  was  found  to  be  quite  unsatisfactory,  because 
it  was  impossible  to  spread  the  colour  evenly  over  the  paper.  The 
pictures  were  cut  out  by  means  of  a  circular  wad-punch,  and  were 
26  mm.  in  diameter.  They  were  pasted  on  pieces  of  grey  paper  so  that, 
when  seen  through  the  lenses  of  a  stereoscope,  they  coincided. 

The  prints  on  each  slide  were  of  different  colours.  Below  these 
were  two  discs  of  blank  paper  which  were  like  them  in  both  size  and 
colour.  Between  the  upper  and  lower  discs  and  a  httle  to  the  right 
of  them  two  circular  holes  13  mm.  in  diameter  were  pierced  in  the 
grey  paper.  Two  large  discs  120  mm.  or  more  in  diameter  were  stained 
in  the  same  way  as  the  coloured  pictures:  these  were  interleaved  so 
that  they  formed  a  disc  half  of  which  was  in  one  colour,  half  in  the 
other.  When  this  was  rotated,  it  gave  the  uniocular  mixture  of  the 
colours  of  the  prints :  by  holding  the  slide  in  a  suitable  position,  this 
colour  was  seen  through  each  of  the  small  holes. 

When  one  of  these  slides  was  placed  in  the  stereoscope  and  held 
in  front  of  the  proper  rotating  disc,  there  were  seen  three  coloured 
discs  on  a  background  of  grey:  the  upper  was  formed  by  combining 
two  coloured  prints,  the  lower  by  combining  two  uniform  discs  of  the 
same  colours  as  these,  while  the  colour  of  the  middle  disc  was  given 
by  rotating  these  colours  in  equal  proportions.    Thus  it  was  possible 
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changing.  Throughout  the  observation  the  colour  of  the  contoured  area  was  nearly 
like  that  of  the  uniocular  mixture :  several  times  a  large  part  of  it  was  of  the  same 
colour.    The  lower  was  either  carmine  or  blue-green. 

(6)  Both  were  either  nearly  pure  blue-green  or  nearly  pure  carmine:  most 
of  the  time  they  were  blue-green.  They  were  never  like  the  very  dull  greyish  purple 
of  the  uniocular  mixture. 

(c)    Like  (a),  but  there  was  a  little  more  rivalry.'* 

Siibjeci  D,    Left,  white.    Bight,  blue  (about  as  dark  as  the  background). 

(a)  "The  contoured  disc  was  very  like  the  uniocular,  but  not  quite  so  uniformly 
coloured.  In  the  other  there  was  a  little  rivalry:  blue  and  white  were  seen  in 
different  pturts  of  the  disc :  it  was  clearly  lustrous  and  very  different  from  the  uni- 
ocular mixture,  which  was  flat,  dull,  and  uniform. 

(6)  At  first  both  discs  were  white :  then  the  blue  of  the  other  image  appeared. 
These  alternated  for  some  time.  Later  the  contoured  disc  became  steadier,  but 
it  was  never  so  steady  as  in  observation  (a),  and  it  generally  differed  from  the  uni- 
ocular mixture. 

(c)    Like  (a)." 

While  the  presence  of  similar  contours  does  not  prevent  binocular 
colour  rivalry,  it  does  to  some  extent  make  it  less  rapid  and  less  com- 
plete. With  colours  which  differed  greatly  in  brightness  or  hue,  both 
successive  and  simultaneous  rivalry  were  observed  in  the  binocular 
discs,  but  in  the  contoured  disc  successive  rivalry  did  not  last  so  long, 
and  the  alternating  colours  were  not  so  pure  as  in  the  other.  With 
smaller  differences  of  hue  and  brightness  the  contoured  disc  was 
appreciably  different  from  the  other :  sometimes  its  colour  was  a  steady 
mixture,  while  that  of  the  other  was  clearly  changing. 

The  difference  between  the  contoured  and  the  uncontoured  areas 
was  indicated  in  a  variety  of  ways.  Often  it  was  said  that  the  former 
contained  less  of  either  of  the  uniocular  colours  than  did  the  latter, 
that  these  colours  were  less  easily  seen  in  it,  and  that  the  patches  of 
imiocular  colour  that  did  appear  were  not  so  large  and  not  so  pure. 
Frequently  while  some  kind  of  change  was  observable,  distinct  patches 
of  uniocular  colour  could  not  be  detected  in  it  as  in  the  other.  There 
was  a  tendency  for  the  whole  of  the  contoured  area  to  appear  in  a  mixed 
colour  which  inclined  more  or  less  as  a  whole«iow  towards  one,  now 
towards  the  other  uniocular  colour.  When  an  observation  opened 
with  rivalry  in  both  binocular  discs  which  later  became  less  vigorous, 
it  invariably  ceased  or  became  less  acute  first  in  the  contoured  area, 
and  the  colour  of  this  area  always  resembled  the  uniocular  mixture 
more  than  did  that  of  the  other  disc. 

If  one  of  the  uniocular  colours  was  very  dark  and  the  other  very 
light,  there  was  a  tendency  for  the  lighter  colour  to  predominate  in 
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the  binocular  field.  This  tendency  was  strongest  in  the  contoured 
area  and  at  the  beginning  of  an  observation,  especially  after  inter- 
changing the  pictures  presented  to  the  eyes.  Sometimes  the  lighter 
print  would  remain  unchanged  for  thirty  seconds,  but  usually  a  tinge 
of  the  other  colour  appeared  in  it.  In  a  slide  showing  a  white  and  a 
blue  disc,  the  latter  being  so  dark  that  the  contours  on  it  were  scarcely 
visible,  the  deep  blue  of  the  contoured  disc  was  hardly  ever  seen,  but 
the  white  contoured  area  stood  out  clearly  either  pure  or  with  a  slight 
tinge  of  blue. 

In  order  to  study  this  effect  more  closely  I  used  a  series  of  eight 
slides  on  each  of  which  were  two  white  and  two  blue  discs.  The  latter 
had  been  stained  with  methylene  blue  to  different  degrees  of  coloration. 
The  brightest  were  a  very  pale  sky  blue ;  the  darkest  a  very  deep  blue, 
so  deep  that  its  contours  could  not  be  distinguished  at  a  distance  of 
a  couple  of  yards. 

These  slides  gave  some  remarkable  results  which  throw  considerable 
b'ght  on  Fechner's  paradoxical  effect.  In  both  binocular  mixtures 
and  with  all  shades  of  blue  except  the  lightest  there  was  more  or  less 
change  of  coloration,  the  amount  varying  with  the  subjects  and  the 
difference  between  the  uniocular  images :  very  rarely  was  either  exactly 
like  the  corresponding  uniocular  mixture. 

The  lightest  blue  gave  a  binocular  colour  which  was  clearly  a  mixture 
of  the  white  of  the  one  image  and  the  blue  of  the  other.  In  the  contoured 
disc  the  colour  was  to  most  subjects  quite  steady,  and  in  the  other  there 
was  little  or  no  change.  The  binocular  mixtures  were  seldom  exactly 
like  the  uniocular:  even  when  no  rivalry  could  be  detected  in  them, 
they  were  bluish  or  whitish  while  the  other  was  in  comparison  gre)dsh. 
The  colour  which  most  resembled  the  uniocular  mixture  was  always 
that  of  the  contoured  disc. 

The  depth  of  coloration  of  the  binocular  image  increased  steadily 
with  the  depth  of  the  blue  of  the  prints  until  a  point  was  reached 
beyond  which  there  was  no  more  deepening  of  coloration.  When  this 
point  was  passed,  the*  depth  of  the  binocular  blue  remained  fairly 
constant  for  a  while,  after  which  the  image  became  whiter,  till  with  a 
very  deep  blue  the  figure  on  the  contoured  disc  looked  white  With 
scarcely  a  touch  of  blue  in  it.  The  edges  of  this  disc  were  often  dark 
blue  shading  off  rapidly  into  white,  so  that  it  seemed  as  if  the  white 
figure  was  surrounded  by  a  halo.  Though  white,  it  was  not  quite 
like  the  uniocular  white :  sometimes  the  print  seemed  to  be  seen  through 
a  layer  of  transparent  blue  fluid :  it  seemed  as  if  besides  the  pure  white 
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there  was  something  else  present  which  appeared  about  the  contours 
and  not  in  the  spaces  between  them. 

This  was  very  different  from  what  was  seen  in  the  uncontoured 
disc.  The  colour  of  the  latter  was  seldom  steady:  sometimes  the 
uniocular  colours  followed  each  other  in  succession  or  were  seen  simul- 
taneously in  different  parts  of  the  field,  but  generally  there  was  an 
imsteady  and  brilliant  lustre.  Occasionally  one  colour  seemed  to  be 
seen  through  the  other.  Even  when  there  was  rivalry  in  both  discs, 
the  rival  colours  were  much  purer  in  the  uncontoured  disc. 

An  examination  of  the  blue  discs  shows  that  it  is  probably  to  their 
contours  that  these  effects  are  due,  for,  as  the  coloration  becomes 
deeper,  the  contours  become  less  and  less  prominent.  The  contours 
on  a  blue  disc,  which  with  a  white  one  gives  a  white  binocular  image, 
are  not  easily  distinguished ;  they  are  so  indistinct  that  in  the  struggle 
of  the  two  fields  they  appear  to  be  powerless  against  the  strongly 
marked  contours  of  the  other  image. 

For  this  view  there  is  much  evidence  in  the  records  of  these  experi- 
ments. There  is  an  almost  indescribable  complexity  about  the  contours 
of  the  image  formed  by  combining  a  white  with  a  moderately  dark 
print :  there  is  a  suspicion  of  blueness  about  the  contours  that  is  absent 
from  the  rest'  of  the  picture.  This  effect  seems  to  wax  and  wane,  as 
if  the  indistinct  contours  of  the  dark  blue  disc  fluctuate  in  much  the 
same  way  as  a  very  faint  shadow  fluctuates  when  it  is  fixated.  When 
a  white  contoured  area  is  combined  with  a  similar  but  uncontoured 
blue  area,  the  effect  is  not  the  same ;  here  a  white  disc  is  seen  either 
alone  or  through  a  very  thin  film  of  blue,  the  blue  being  spread  fairly 
evenly  over  the  whole  surface. 

Again,  if  the  contours  be  equally  clear  and  the  colours  equally 
saturated  and  equally  bright,  there  is  a  violent  struggle  between  the 
two  images,  each  apparently  being  as  strong  as  the  other,  or  a  binocular, 
mixture  which  inclines  now  towards  the  one  colour  now  towards  the 
other  (see  pp.  536-7). 

Additional  evidence  is  given  by  the  observations  of  those  whose 
optical  defects  have  not  been  perfectly  corrected.  One  subject  could 
with  the  left  eye  see  the  pictures  in  the  stereoscope  more  clearly  at 
a  shorter  distance  than  with  the  other,  and  he  found  that  with  the 
slide  in  one  position  there  was  a  tendency  for  the  left-eye  picture  to 
predominate  whereas  when  it  was  farther  away  the  other  picture 
appeared  more  frequently. 

It  happened  that  on  one  slide  on  which  were  blue-green  and  carmine 
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HV,  *^  ♦?,*;  *Jr/rkT  'A  ^Ja^'u  v.vxr.— Sir  i-'r**?*-  is  al^i^jost  iiTaiia&hr 
'i*^*rjy  4.^*^r*^f^t  frow  tr^t  <rf  dtLfrr  of  tLe  coL'-i>lii«l  iizkaj?»  azmI  is  a 
*^fff»\ffutif\  *A  Sff^h,  Vft  it  t*  v^rnr  %^iooffl  eiactiv  like  tte  nniociiiar 
Uitr^ut^.  mikfiY  rnUr  miU  fU*:  raf.jr*r  ^/f  cok/ur*  a*ed  in  these  experuDeotB, 
Hh(/h  WHM  r#*'/>*>^nly  miU$*"w\$Ji^t  Jjr/Jt^,  Even  wh*rn  it  is  appamtiy 
uftfiikhi/fftii,  if  'iifft^m  froffi  the  urjuxrtilar  mixture  and  in^tines  towards 
//r#>!  //f  ih>;  Mni/y;ijJAf  <^Aourn.  Only  on  very  rare  oceafiions  with  ookNUB 
^^\uii\\y  hrifftii  hiA  CfmUfum  e/^iutUy  prominent  and  after  somewhat 
\9fiAtm^**4  iAm^TVAUofi  in  a  binrx^uJar  mixture  obtained  which  is  like 
ih^  ufiUHiilhr,  It  d'>«^  n</t  lant  long,  and  is  detected  where  oontooiB 
ar^  tuimi  plimiiful.  H^>metimes  both  colours  are  clearly  present,  but 
tint  in  iht*  namtt  wtty  an  in  the  uniocular  mixture:  the  latter  is  a  uni- 
formly mixed  vAtUnir  wherean  in  the  binocular  mixture  the  ccdouis 
m*i*u\  U)  \n^  >*ofrieliow  »ef>arttU*d.  This  curious  effect  may  be  partly 
dii«<  Ut  n\i\i}\i  irregularities  in  the  surface  of  the  paper  or  in  the  prints, 
but,  HM  it  w/M  i\itiAH',UH\  also  in  the  earlier  experiments  in  which  the 
rotonrM  of  rotating  dims  wt^re  mixed,  this  can  be  only  a  partial  explana- 
tion. 

A  NirikinK  f'^aturo  of  these  observations  is  the  difference  between 
(Jmi  two  biruMUjIiir  images  in  respect  of  the  amount  of  lustre  and  trans- 
|Minuiey  in  ilieni:  while  the  uncontoured  area  was  often  markedly 
liiMtroiiM,  tlin  other  was  generally  dull;  on  the  rare  occasions  on  which 
limlrti  WHH  reporiecl  in  the  print,  the  subject  showed  some  hesitation, 
MM  if  he  thought  he  was  not  using  the  correct  word  to  describe  what 
h«  mvi,    The  only  slides  which  gave  a  clearly  lustrous  efiEect  in  both 
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discs  was  one  in  which  one  picture  was  drawn  in  black  lines  on  a  white 
ground  and  the  other  in  white  lines  on  a  black  ground.  This  slide 
gave  vigorous  rivalry,  and  at  times,  when  one  image  was  giving  place 
to  the  other  and  the  whole  area  was  filled  with  a  confused  medley 
of  lines  and  colours,  there  was  a  flash  of  almost  dazzling  lustre. 

Though  very  little  lustre  appeared  in  the  binocular  contoured 
area,  yet,  as  has  already  been  remarked,  when  the  combined  colours 
were  of  different  brightness,  there  was  a  perceptible  difference  between 
this  and  the  uniocular  mixture:  while  the  latter  was  dull  and  flat, 
the  former  seemed  to  be  seen  through  a  layer  of  transparent  fluid; 
it  looked  brighter,  but  not  lustrous.  This  effect  was  never  given  by 
colours  of  equal  or  nearly  equal  brightness  and  was  probably  due  to 
slight  irregularities  in  the  two  surfaces  caused  by  the  grain  of  the  paper. 

It  is  probable  that  this  is  what  some  of  the  subjects  meant  when 
they  said  that  the  binocular  mixture  of  the  contoured  disc  was  more 
shiny  or  more  transparent  than  the  other.  When  one  colour  was  very 
dark  and  the  other  very  light,  the  mixture  of  the  two  about  the  contours 
and  the  predominance  of  the  lighter  colour  in  other  places  gave  the 
impression  of  seeing  this  colour  through  something  else,  which,  however, 
was  not  clearly  the  dark  uniocular  disc.  The  significance  of  the  absence 
of  lustre  from  these  contoured  areas  will  be  considered  later  in  discussing 
the  theory  of  lustre. 

(c)    Stereoscopically  similar  contours. 

The  effect  of  stereoscopically  similar  contours  on  binocular  colour 
mixture  may  be  studied  by  means  of  coloured  stereoscopic  sUdes  or 
coloured  glasses.  Both  methods  have  their  advantages  and  their 
limitations.  One  advantage  of  the  first  method  is  the  opportunity 
it  gives  of  varying  the  coloration  indefinitely.  The  following  simple 
form  of  it  is  the  one  I  have  used. 

Series  of  slides  were  made  like  that  shown  in  Fig.  2  by  pasting 
triangles  of  coloured  paper  in  the  triangles  marked  A,  B,  C-,  Z>,  a,  6,  c,  d. 
The  coloured  papers  were  those  used  in  the  experiments  already  reported. 
They  were  pasted  on  sheets  of  white  cardboard,  and  black  lines  were 
drawn  along  their  edges.  Many  colours  were  used.  The  following  is 
a  typical  series  of  slides : 

1.  Both  squares  all  green.. 

2.  The  whole  of  one  square  green,  the  other  blue. 

3.  C,  B,  c,  and  5  green,  and  A,  D,  a,  d  blue. 


Digitized  by 


Google 


546  Experimental  Stwly  of  Binocular  Colour  Mixture 

4.  Ay  C,  a,  c  green,  and  B,  D,  6,  d  blue. 

5.  J?,  D,  a,  c  green,  and  C,  A,  6,  d  blue. 

6.  B,  C,  a,  d  green,  and  A,  Z>,  6,  c  blue. 


Fig.  2. 

The  sides  of  the  squares  were  each  38  mm.  and  the  apex  of  the 
pyramid  was  23  mm.  from  the  right  side  of  the  figure  on  the  right 
and  from  the  left  side  of  the  figure  on  the  left.  The  disparity  was  made 
sufficiently  great  to  ensure  the  production  of  a  very  pronounced  stereo- 
scopic effect  which  could  not  easily  be  confused  with  an  illusory  effect 
and  could  readily  be  destroyed  by  various  conditions,  such  as  fixation 
and  difference  of  coloration. 

Other  slides  were  made  by  colouring  the  triangles  with  water- 
colours,  but  they  were  not  so  satisfactory,  because  it  was  very  difficult 
to  spread  the  colour  evenly :  the  grain  of  the  paper  caused  it  to  lie  in 
minute  pools.  Coloured  papers  are  preferable  also  because  they  can 
be  found  in  any  laboratory,  and  thus  readily  permit  repetition  of  the 
experiment. 

As  the  results  of  these  experiments  are  of  more  interest  for  theories 
of  the  perception  of  solidity  than  for  theories  of  binocular  colour  mixture, 
I  shall  not  attempt  to  report  them  fully  here,  but  shall  briefly  indicate 
the  effect  of  these  slightly  disparate  contours  on  colour  combination. 

The  results  given  by  different  subjects  differ  greatly,  but  there 
are  some  points  of  agreement.  The  stereoscopic  effect  appears  most 
quickly  and  most  clearly  in  those  slides  in  which  corresponding  sides 
of  the  pyramid  are  similarly  coloured  (slides  1,  3  and  4).  With  slides 
in  which  the  corresponding  sides  are  differently  coloured  there  is  often 
some  difficulty  in  getting  the  stereoscopic  effect,  and  it  is  never  very 
stable :  it  appears  more  readily  in  slide  2  than  in  slide  6,  and  in  slide  6 
than  in  slide  5. 
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The  clearer  the  stereoscopic  effect,  the  steadier  is  the  colour  of  the 
figure ;  hence  mixture  takes  place  more  readily  in  slide  2  than  in  slide  6^ 
and  a  little  more  readily  in  6  than  in  5.  As  mixture  is  produced  a 
little  more  readily  in  slide  2  than  in  one  in  which  there  are  no 
contours  within  the  coloured  areas,  the  stereoscopic  figures  favour 
mixture. 

When  the  stereoscopic  effect  appears  in  slides  of  which  corresponding 
parts  are  dissimilarly  coloured  (Nos.  2,  5,  6),  the  colour  of  the  pyramid 
is  never  exactly  like  either  of  the  uniocular  colours.  It  is  often  quite 
steady,  but  sometimes  fluctuates.  Whenever  the  pure  uniocular  colours 
appear,  the  solidity  disappears.  Colours  of  different  brightness  give 
to  the  pyramid  a  'shot'  or  lustrous  appearance:  this  is  especially 
noticeable  in  slides  like  No.  5,  in  which  adjacent  sides  of  the  same 
figure  are  differently  coloured. 

Fixation  destroys  both  the  stereoscopic  effect  and  binocular  colour 
mixture.  The  greater  the  difference  between  the  colours  of  corresponding 
parts,  the  more  difficult  is  it  to  get  steady  solidity  and  colour  mixture. 
Unsaturated  colours  mix  readily.  The  colours  that  differ  most  from 
the  background  tend  to  predominate.  As  in  all  the  experiments  already 
reported,  so  here  also  it  was  found  that  some  subjects  got  mixture 
more  frequently  than  others. 

Experiments  with  coloured  glasses  have  been  described  so  often 
that  I  shall  not  attempt  to  give  an  account  of  my  own:  they  show 
that  slightly  disparate  contours  do  to  some  extent  facilitate  mixture. 
There  are,  however,  two  features  of  these  experiments  that  are  worthy 
of  attention. 

Grey  glasses  give  less  rivalry  than  coloured  glasses  of  similar  bright- 
ness. Rivalry  is  seldom  detected  when  a  grey  glass  is  held  before  one 
eye  imless  the  glass  be  very  dark  and  some  part  of  the  field  be  fixated, 
whereas  when  a  glass  of  well-marked  colour  is  held  before  one  eye, 
there  is  almost  invariably  clear  rivalry. 

Another  point  of  interest  in  the  results  of  experiments  with  grey 
glasses  is  the  complete  absence  of  lustre  in  the  binocular  field.  Lustre 
appears  occasionally  when  coloured  objects  are  observed  through 
coloured  glasses,  but  only  if  these  make  a  small  portion  of  one  uniocular 
image  darker  relatively  to  the  rest  of  the  field  than  it  is  in  the  other 
image.  A  square  of  red  paper,  seen  by  one  who  is  holding  a  red  glass 
before  one  eye  and  a  green  glass  before  the  other,  is  lustrous  while  the 
background  is  dull.  Here  the  conditions  approximate  to  those  of  the 
experiments  described  on  pages  528-9,  for  the  red  paper  seen  through 
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the  red  glass  alone  is  quite  or  almost  as  bright  as  the  background , 
whereas  seen  through  the  green  glass  it  is  very  much  darker. 

As  no  one  seems  to  have  attempted  to  compare  the  darkening  of 
the  binocular  field  which  is  produced  by  holding  a  grey  glass  before 
one  eye  with  the  darkening  produced  by  dividing  the  illumination  equally 
between  the  two  eyes,  it  may  be  advisable  here  to  describe  some  experi- 
ments made  for  the  purpose  of  making  this  comparison.  I  used  both 
grey  glasses  and  an  episcotister,  and  found  the  latter  preferable  because 
it  permitted  great  variation  and  accurate  measurement  of  luminosities. 
Two  of  these  instruments  were  set  up:  through  one  (a)  the  observer 
looked  with  one  eye  at  various  objects,  the  other  eye  being  uncovered ; 
through  the  other  (b)  he  looked  with  both  eyes  at  the  same  objects. 
The  sectors  of  the  instruments  were  adjusted  so  that  the  light  trans- 
mitted by  the  second  (b)  was  the  mean  of  the  amount  transmitted  by 
the  other  (a)  and  the  amount  entering  the  uncovered  eye,  cgr.  if  a 

transmitted  m  %  of  the  light  which  fell  on  it,  b  transmitted        ^ —  %. 

The  binocular  field  given  by  a  and  the  uncovered  eye  corresponded 
to  the  binocular  mixture  of  the  upper  discs  used  in  the  experiments 
■described  on  pages  534-6,  and  the  field  given  by  b  corresponded  to 
the  uniocular  mixture  of  the  lower  discs.  The  comparison  of  the  two 
fields  had  to  be  made  successively,  and  was  therefore  not  made  so 
easily  as  in  those  experiments. 

Until  the  region  of  maximal  binocular  darkening  was  reached,  the 
binocular  field  given  by  a  and  the  imcovered  eye  was  equal  or  approxi- 
mately equal  in  brightness  to  the  corresponding  uniocular  mixture 
<that  seen  through  b).  As  I  used  light  reflected  from  a  sheet  of  white 
paper,  my  light-intensities  were  very  much  lower  than  those  of  Fechner, 
who  used  the  illumination  of  a  bright  sky :  this  probably  accounts  for 
the  fact  that  whereas  Fechner  [(18),  p.  448]  foimd  the  region  of  maximal 
darkening  to  be  given  by  glasses  which  transmitted  about  4  %  of  the 
light  that  fell  on  them,  it  was  given  in  my  experiments  by  rotating 
sectors  which  transmitted  from  12  to  16  %.  Like  Aubert,  I  found 
that  the  minimum-point  on  the  curve  representing  the  brightnesses  of 
the  binocular  field  varied  with  the  intensity  of  the  illumination. 

The  introspection  in  this  region  is  interesting  for  the  evidence  it 
affords  of  the  influence  of  contours.  With  luminosities  greater  than 
those  which  gave  maximal  darkening  of  the  binocular  field  the  para- 
doxical effect  appeared  immediately,  with  lower  luminosities  there 
-was  an  obscuration  rather  than  a  darkening  of  the  field;    it  was  as 
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if  something  was  present  which  prevented  the  -subject  from  seeing 
clearly,  and  was  quite  different  from  any  degree  of  darkening  given 
by  greater  luminosities.  In  the  region  of  maximal  darkening  the 
appearance  of  the  binocular  field  depended  on  the  duration  of  the 
observation.  At  first  the  lower  luminosities  produced  merely  a  slight 
obscuration  of  the  field,  but  after  a  time,  when  presumably  the  darkened 
eye  had  adapted  itself  to  the  reduced  illumination,  there  appeared 
a  pronounced  darkening  of  the  binocular  field.  The  time  required 
for  such  adaptation  varied  with  the  amount  of  light  transmitted  by 
the  episcotister  and  with  the  condition  of  the  eye. 
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(1)  La  Mimra  deW  InteUigenza  nei  FanduUi.  By  F.  Ubibkrto  Saffiottu 
Lire  6.    Roma:   1916.    Pp.  viii  +  286. 

(2)  La  ''Scala  Melrica  deW  InteUigenza"  di  Binet  e  Simon.  By  Zacx^abia 
Tbeybs  e  F.  Ubibbrto  Saffiotti.  Milano:  Stabilimento  Tipolito- 
grafico  G.  Cavelli,  1911.    Pp.  67. 

(3)  ''L'EcheUe  Metrique  de  V Intelligence  de  Binet-Simon  modifiee,  seUm  la 
Methode  Treves-Saffiotti.''  By  F.  Umberto  Saffiotti.  UAnnee  Psycho- 
logique.  Tome  xvni.    Paris:    Masson  et  Cie,  1913.    Pp.  14. 

(4)  "  Contributo  aUo  Studio  dei  Rajyporti  tra  V InteUigenza  e  i  Fattori  Biclogico- 
sociali."  By  F.  Umberto  Saffiotti.  Estratto  dalla  Rivista  di  Antro- 
pologia,  vol.  xviii,  Fasc.  i~ii.  Roma:  Presso  la  Sede  della  Society, 
1913.    Pp.34. 

(5)  "  Note  Psicologice'  su  du  GemeUe''  By  F.  Umberto  Saffiotti.  Estratto 
dalla  Rivista  di  Antropologia,  vol.  xix,  Fasc.  iii.  Roma:  Presso  la 
Sede  della  Society,  1913.     Pp.  11. 

(6)  ''Sul  Quoziente  d!  InteUigenza,^^  By  P.  Umberto  Saffiotti.  Estratto 
dalla  Rivista  di  Antropologia,  vol.  xix,  Fasc.  iii.  Roma:  Presso  la 
Sede  della  Society,  1914.     Pp.  10. 

Together  these  reprints  and  this  volume  form  a  most  valuable  accession  to  the 
literature  dealing  with  the  testing  of  intelligence. 

Professor  Saffiotti*s  book  (1)  is  divided  into  three  parts.  The  first  deals  with 
the  general  determination  of  intelligence  in  its  relations  to  physical  and  mental 
characteristics.  Under  four  or  five  main  categories  the  author  briefly  reviews  pre- 
ceding researches  and  leads  up  to  a  discussion  of  the  Binet  Scale.  The  method  of 
measuring  intelligence  by  mental  age  is  criticised  in  the  second  part  of  the  book. 
Many  of  the  objections  raised  agree  with  those  previously  expressed  by  investigators 
in  this  country:  and,  since  the  critics  of  the  6inet  scale  have,  until  receAtly,  been 
comparatively  few,  it  is  of  special  interest  to  find  the  earlier  criticisms  thus  inde- 
pendently confirmed  upon  an  unusually  wide  basis  of  experimental  results. 

The  third  part  describes  the  method  of  measurement  by  '"mental  grades." 
This  method  involves  two  fundamental  modifications  of  Binet's  original  proposal 
First,  instead  of  applying  tests  simply  for  age,  the  tests  are  re-grouped  according 
to  both  age  and  school-classes,  and  then  classified,  upon  an  empirical  base,  into 
tests  too  hard,  hard,  medium,  easy,  and  too  easy,  for  each  age-class  group. 

Results  obtained  by  testing  nearly  1,000  Milanese  children  are  reported:  and 
the  new  method  of  estimation  is  shown  to  give  a  far  truer  picture  of  the  distribution 
of  their  ability  them  the  Binet-Simon  estimate.  Secondly,  instea^  of  designating 
the  child's  level  of  intelligence  in  terms  of  *  years,'  the  examinee  is  assigned  to  one 
of  three  grades — *deboli,'  'medii,'  *  forte' — and  if  necessary,  to  one  of  the  three 
subgrades  within  each  grade,  (deboli-deboli,  medii-deboli,  forte-deboli,  etc.,)  acccml- 
ing  as  he  passes  the  'hard,'  medium,  or  easy  tests  of  his  age  or  class. 

(2)  The  joint  publication  with  he  late  Professor  Treves  gives  an  Italian  trans- 
lation of  the  tests,  and  detailed  diagrams  showing  the  actual  order  of  difficulty 
furnished  by  the  experiments  as  contrasted  with  that  drawn  up  by  Binet.  The 
genera]  conclusion  reached  by  the  author  is  here  concisely  summarised.  **// 
materiale  proposto  da  B,  e  8,  k  un  materiale  utilizzabile,  ma  mat  distribute,  al  meno 
per  la  nostra  populazione  scolastica." 
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Binet's  attitude  towards  this  criticism  was  characteristic  "Tour  conclusions/' 
he  wrote,  "are  very  severe.  No  matter.  I  congratulate  you  on  your  thorough 
piece  of  work."  And  he  invited  Professor  Saffiotti  to  summarise  the  Treves-Saffiotti 
modifications  in  an  article  for  his  Journal  The  French  pamphlet  (3)  gives  a  brief 
but  clear  summary  of  the  earlier  proposals  of  the  two  Italian  critics. 

The  data  derived  from  the  four  Milanese  schools  have  been  analysed  accordingto 
the  occupations  and  professions  followed  by  the  parents  of  the  children  tested.  ,  The 
percentages  of  dull,  mediocre,  and  bright  children  in  each  social  group  have  been 
calculated,  and  mental  indices  for  the  general  groups  elaborated.  The  professional 
and  commercial  classes  appear  to  have  the  highest  index :  tradespeople  and  artisans, 
the  lowest;  servants  occupy  an  intermediate  position. 

The  remaining  pamphlets  contain  a  brief  study  of  a  pair  of  twins  by  means  of 
the  revised  scheme  of  tests  (5)  and  a  detailed  criticism  of  Stem's  suggestion  to  sub- 
stitute an  "Intelligence-quotient"  for  Binet's  original  measure  of  retardation. 

The  space  allotted  in  this  Journal  of  books  received  forbids  an  adequate  notice 
of  these  suggestive  publications.  Those  to  whom  the  Italian  writings  are  inaccessible 
will  find  the  suggestive  innovations  of  Professors  Treves  and  &iffiotti  described 
and  discussed  more  fully  in  the  current  number  of  the  Eugenics  Review^. 

Paychologie  de  V Enfant  et  Pedagogic  ExperimenUde,  Par  Prof.  Ed.  Clapari^de. 
Cinqui^me  edition^  revue  et  augmetUee,  Geneve :  Libraire  Eundig,  1916. 
Pp.  xii  +  571.    Prix  8  fs. 

The  appearance  of  the  fifth  edition  of  this  interesting  volume  bears  witness  to 
the  very  considerable  amount  of  attention  that  is  now  being  given  to  the  experimental 
treatment  of  problems  of  education.  Dr  Clapardde  has  thoroughly  revised  his 
work,  and  has  added  a  number  of  sections.  The  Introduction  furmshes  a  lively 
and  convincing  reply  to  those  who  maintain  that  practical  education  has  nothing 
important  to  learn  from  scientific  child  study.  Following  this  is  an  Aper^  historique, 
which  has  been  brought  completely  up  to  date,  while  the  sections  on  Problhnes 
and  M^thodes  have  been  greatly  extended,  a  fairly  lengthy  description  of  biometrical 
and  statistical  methods  having  been  added.  The  concluding  section,  on  Le  Developpe- 
ment  MefUal,  is  largely  concerned  with  the  nature  and  function  of  Play  in  the  develop- 
ment of  the  life  ol  the  individual  There  is  also  an  interesting  (Uscussion  of  the 
conception  of  Interest.  The  section  on  Mental  Fatigue,  which  appeared  in  earlier 
editions  of  this  work,  has  now  been  dropped,  and  is  to  form  part  of  projected  volumes 
which  will  deal  with  questions  of  memory,  of  thinking,  and  of  character. 

The  fists  of  further  authorities  to  be  consulted  have  been  brought  up  to  date, 
and  form  a  useful  bibUography. 

Perhaps  a  little  more  discrimination  might  have  been  shown  in  the  ntimg  of 
the  good  from  the  bad  in  the  large  amount  of  work  that  is  described.  The  survey, 
too,  of  the  results  of  investigations  is  hardly  as  comprehensive  as  his  survey  of 
methods :  and  in  the  chapter  upon  mental  development  a  disproportionate  amount 
of  space  is  perhaps  given  to  the  topic  of  Play.  But,  as  a  whole,  the  book  is  heartily 
to  be  recommended  to  any  who  wish  to  get  a  general  view  of  the  subject.  It  is  written 
throughout  in  a  lively  and  interesting  manner,  and  displays  much  breadth  of  view, 
and  clearness  of  exposition. 

The  Relation  of  General  Intelligence  to  Certain  Mental  and  Physical  Traits, 

By  Cyrus  D.  Mead,  Ph.D.,  Teacher's  College,  Columbia  University. 

Contributions  to  Education,  No.  76.     $1.50.     New  York  City :  Teacher's 

College,  Columbia,  1916.     Pp.  117. 

The  author  compares  480  normal  and  430  feebleminded  children  in  regard  to 

f^e  of  walking  and  talking,  height  and  weight,  strength  of  grip  and  dextrality, 

perception  (erasure  of  a  letter)  and  memory  for  related  and  unrelated  words. 

^  Eugenics  Review,  Vol.  vm,  no.  4,  pp.  364 — 373.  It  is  nnfortonate  that  in  English- 
speaking  countries  recent  Italian  work  in  psyoholoffy  has  not  attracted  the  attrition 
given  to  earlier  studies  associated  with  the  names  of  Lombroso  and  his  oontemporaries. 
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The  normal  walks  at  13*5  ±1-1  months:  the  defective  at  21*6  db  7-6  months. 
The  normal  talks  at  15*8  db  2-8  months:   the  defective  at  34*4  ±  12*8  months. 

Unfortunately  while  the  data  for  normals  was  taken  to  the  nearest  month  the 
data  for  defectives  was  taken  to  the  nearest  half-year:  hence,  a  measure  of  overlap 
is  hardly  calculable.  The  normal  group,  too,  was  rather  small— 25  of  either  sex — 
and  consisted  of  children  of  somewhat  superior  social  and  intellectual  status.  The 
informants  evidently  had  the  usual  predilections  for  round,  whole,  or  even  numbers. 
Hence  the  ranges,  especially  for  the  normals,  are  probably  too  small. 

The  conclusions  for  height  and  weight,  on  the  whole,  confirm  those  of  GUxidard : 
those  for  *  perception'  and  'memory*  those  of  Miss  Norsworthy.  Defectives  are 
shorter  and  lighter  than  normals:  and  the  greater  the  mental  deficiency,  the 
greater  appears  the  physical  deviation.  Defectives  are  poorer  than  normals  in 
*  perception'  and  'memory ' :  but  they  do  better  in  these  respects  than  in  any  of  the 
more  purely  mental  traits. 

Defectives  have  also  a  weaker  grip  than  normals,  the  divergence  increasing 
with  age  and  decree  of  defect;  the  difference  between  the  right  and  left  hand  is  less 
marked  among  defectives. 

The  writer  tabulates  the  individual  records  of  these  and  other  tests  in  full:  and 
appends  detailed  references  upon  each  topic. 

His  chief  results  may  be  summarised  as  follows  in  terms  of  the  percentage  of 
defectives  reaching  or  exceeding  the  median  of  the  normal  group  of  the  same  age 
and  sex. 
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Completion'Test  Language  Scales.  By  Mabion  Rex  Trabub,  Teachef^s 
College,  Columbia  University.  Contributions  to  Education,  No.  77. 
New  York  City,  1916.    Pp.  118.     $1.50. 

This  monograph  describes  an  attempt  to  derive  scales  for  the  measurement 
of  ability  to  complete  sentences.  Ebbinghaus'  completion-test  has  been  variously 
described  as  a  test  of  intelligence,  of  imagination,  association,  memory,  and 
numerous  other  capacities.  The  present  author  takes  it  as  a  measure  of  capacity 
very  closely  related  to  what  is  ordinarily  termed  languaee  ability. 

The  author  b^an  by  testing  between  800  and  9O0  children  with  a  tentative 
list  of  56  completion  test  sentences.  On  the  basis  of  these  preliminary  exi)eriment8 
the  list  was  radically  revised  and  the  sentences  rearranged  in  order  of  difficulty. 
With  this  new  graded  series  over  5,000  children  were  tested  in  the  public  schools 
of  New  York  and  New  Jersey.  By  means  of  these  results  two  sentences  were 
selected  for  each  school  grade,  namely  those  which  proved  to  be  difficult  enough 
to  be  done  by  about  50  per  cent,  in  that  grade.  This  list  forms  the  author's  main 
scale  called  "Language  Scale  A." 

With  "Scale  A"  some  6,000  children  chiefly  from  schools  of  New  York  and  New 
Jersey  were  tested.  The  distribution  of  the  scores  made  by  all  the  children  tested, 
some  10,062,  are  presented  summarily  in  tables.  The  intervals  between  the  various 
grades  prove  to  be  somewhat  unequal:  but  this  is  apparently  due  to  the  unequal 
steps  in  the  grading  of  the  scale.  Conformably  with  general  opinion  as  regards 
sex  differences  in  language  ability,  the  boys  make  a  somewhat  lower  median  score 
than  girls  of  the  same  grade.  But  the  difference  is  small  and  the  amount  of  over- 
lapping is  enormous. 

The  variability  of  the  grades  is  smaller  than  that  of  the  i^e-groups.  For  example, 
that  of  the  sixth  grade  is  only  73  per  cent,  of  that  of  the  12 -year-old  age-group. 
Apparently,  to  say  that  a  child  is  12  years  old  is  saying  far  less  concerning  the  child  s 
ability  to  complete  sentences  than  saying  he  is  in  the  sixth  grade. 
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In  a  brief  experiment  the  author  illustrates  how  his  scale  may  be  applied  to 
test  improvement  from  year  to  yeskr.  Eight  other  additional  scales  have  also  been 
drawn  up  so  arranged  tnat  the  intervals  between  the  steps  are  more  nearly  equal. 
The  difficulty  of  the  test-sentences  is  based  upon  the  probable  error  of  the  grades. 
The  methods  of  calculation  are  those  familiarised  by  Buckingham's  monograph 
upon  spelling  ability. 

An  appendix  gives  correlations  of  the  oompletion-teet  with  the  results  of  the 
Binet  and  other  scales  and  detailed  schemes  for  scoring. 

MeasuremerUs  of  Some  Achievements  in  Arithmetic.  By  Clifford  Woody, 
Ph.D.,  Teacher's  College,  Columbia  University.  Contributions  to  Educa- 
tion, No.  80.  New  York  City :  Teacher's  College,  Columbia  University, 
1916.    Pp.  63.     $1.00. 

This  monograph  gives  the  results  of  an  endeavoiu:  to  derive  a  series  of  scales 
in  the  fundamental  operations  of  arithmetic.  The  method  employed  closely  follows 
that  adopted  by  Buckingham  in  developing  a  speUing  scale  and  Trabue  in  develop- 
ing completion-test  scales.  Each  scale  is  composed  of  as  great  a  variety  of  problems 
as  possible.  Each  begins  with  the  easiest  problem  conceivable,  and  increases  pro- 
gressively in  difficulty  as  far  as  problems,  which  only  a  small  percentage  of  eighth 
grade  pupils  can  perform. 

Two  final  series  have  thus  been  derived.  Large  numbers  of  problems  were 
originally  used:  and  given  to  nearly  1,000  pupils.  The  revised  sheets  were  set 
by  the  writer  personally  to  about  4,000  pupils  in  seven  different  school  systems. 
An  attempt  has  been  made  to  measure  the  dd&culty  of  the  various  problems  accord- 
ing to  the  percentage  of  children  answering  them.  The  probable  errors  of  the 
grades  are  taken  as  the  unit  of  measurement:  and  normal  oistribution  assumed, — 
perhaps  not  quite  legitimately.  Ingenious  methods  are  employed  for  measuring 
the  distance  between  the  grades  in  terms  commensiurable  with  their  probable 
errors,  and  for  referring  all  the  problems  to  an  arbitrary  zero  point. 

In  the  second  scale  the  problems  are  so  selected  as  to  form  a  linear  scale  with 
equal  steps  between  each  successive  pair.  For  both  scales, — ^problems,  answers, 
instructions,  and  tentative  standards  of  achievement'  are  given  in  detail:  and  a 
page  or  two  is  added  on  the  uses  and  limitations  of  the  scales. 

Adjustment  of  School  Organisation  to  Various  Pojndation  Groups.  By  Bobbrt 
A.  F.  McDonald,  Ph.D.  Contributions  to  Education,  No.  75.  New 
York  City:  Teacher's  College,  Columbia  University,  1916.  Pp.  145. 
$1.50. 

Professor  McDonald  reviews  from  a  historical  standpoint  the  provision,  private 
and  public,  made  in  the  United  States  for  the  special  types  of  school  children, 
deaf,  blind,  cripples,  epileptic,  feebleminded,  truant,  delinquent,  foreiffn-speaking, 
neglected,  defective  in  speech,  and  exceptionaUy  gifted.  In  an  appendix  he  ffives 
lists  of  private  and  public  institutions,  schools  and  classes,  catering  for  these  children, 
together  with  the  date  of  opening. 

The  progress  of  each  movement  is  clearly  illustrated  by  graphs.  His  figures 
and  diagrams  show  plainly  how  ** sympathy  operates  more  immediately  in  the  case 
of  the  imfortunate.... There  are  more  readily  discernible  types  of  subnormality  than 
types  of  superiority."  Special  classes  for  the  deaf,  the  blind,  and  the  orphaned 
were  among  the  &*st  established.  Less  marked  though  more  frequent  cases  of 
subnormali^ — ^the  tuberculous,  and  those  with  defective  speech — ^these  attracted 
notice  later.  Those  exhibiting  unusual  ability  were  not  definitely  selected  and 
classified  for  special  teaching  until  late  in  the  nineteenth  century.  The  writer 
quotes  freely  to  illustrate  the  practical  influence  which  the  work  of  the  psychologist 
has  had  in  furthering  these  movements,  more  particularly  in  the  case  of  tne  mentally 
defective  and  the  exceptionally  gifted. 

To  each  chapter  dealing  with  the  several  forms  of  special  educational  provision 
is  appended  a  valuable  bibliography. 
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Anthropometry  cts  an.  Aid  to  Mental  Diagnosis,  By  E.  A.  Doll.  Vineland, 
New  Jersey :  Publications  of  the  Training  School,  No.  8,  1916.  75  c. 
This  publication  of  the  Vineland  Research  Department  contains  a  most  thorough 
and  suggestive  analysis  of  physical  and  *  psycho-physical'  measurements  taken 
from  the  anthropometric  files  of  the  laboratory  of  the  Training  SchooL  477 
children  have  been  measured  and  re- measured  by  the  author  and  by  research  students 
for  six  characteristics — height,  standing  and  sitting,  weight,  grip  with  right  and  left 
hand,  and  *  vital  capacity.'  By  means  of  Smedley's  tables,  here  reprinted  in  full, 
the  original  measures  are  converted  into  percentiles.  Correlations  are  worked  out 
between  each  measurement  and  the  rest,  and  between  each  measurement  and 
mental  age.  The  last  three  measurements, — the  so-called  *  psycho-physical' — 
yield  a  j^her  correlation  with  mental  age  than  the  first  three, — the  merely 
*  physical,' — namely,  on  an  average  -68  as  against  '37.  The  following  are  the  per- 
centages of  the  defectives  reaching  the  median  figure  obtained  at  each  age  by 
Smedley  with  normal  children: 

Average  for 
*  Physical ' 
Height     Height  Measure- 

Standing    Sitting    Weight      ments 
Boys  34  26  39  32 

Girls  30  24  46  29 

Low  percentiles  for  psycho-physical  measurements  cu'e  thus  diagnostic  both 
of  mental  deficiency  as  distinffuishod  from  normality  and  of  low  mental  grade  or 
age  as  distinguished  from  a  high  one.  The  v£uiability  of  the  groups,  however, 
is  very  high,  especially  for  the  single  measurements:  and  this  somewhat  detracts 
from  their  diagnostic  value.  An  excess  of  average  percentile  for  physical  measure- 
ments over  the  average  for  psycho-physical  is  characteristic  of  mental  deficiency. 
The  absolute  ratio  of  the  two  averages  is  said  to  yield  a  reliable  diagnosis  for  rapid 
purposes.  Sample  charts  are  given  exhibiting  the  general  trend  of  the  measure- 
ments graphically,  somewhat  after  the  manner  of  the  *  psychographs '  employed 
by  investigators  in  this  country. 

Incidentally,  many  important  results  are  reached,  confirming,  in  the  case  of 
height  and  weight,  the  recent  work  of  Goddard  and  of  Mead.  The  original 
measurements  are  printed  in  full:  and  the  monograph  thus  includes  a  valuable 
collection  of  data.  We  are  especially  grateful  to  have  the  Smedley  tables,  which  were 
unfortunately  out  of  print,  here  reprinted  in  an  accessible  form. 

The  Freudian  Wish  and  its  Place  in  Ethics,    By  Edwin  B.  Holt.    London : 
T.  Fisher  Unwin,  Ltd.,  1915.    Pp.  x  -f  212. 

The  psycho-analytic  movement  has  hitherto  developed  in  a  manner  so  indepen- 
dent of  academic  psychology  that  its  relations  to  other  branches  of  mental  science 
are  in  many  respects  far  from  being  clear  at  the  present  time.  All  the  greater 
interest  attaches  to  the  present  volume  which  endeavours  to  indicate  some  of  the 
relations  of  Freud's  work  to  the  problems  of  ethics  and  of  behaviouristio  psychology. 

The  work  falls  naturally  into  three  parts.  In  the  first  of  these  (Chapter  I.  on 
**The  Doctrine  of  the  Wish")  there  is  an  exposition  of  some  of  the  main  principles 
of  Freud's  psychology,  with  fairly  numerous  illustrations  from  dreams,  wit  and 
psycho-pathology  of  everyday  life.  There  is  but  Uttle  attempt  to  grapple  with  the 
deeper  aspects  of  the  problems  under  consideration,  but  for  the  reader  who  is 
unacquainted  with  Freud's  work  the  treatment  is  illuminating  so  far  as  it  goes. 

In  the  second  part  (which  includes  Chapter  11.  on  "The  Physiology  of  Wishes," 
and  a  somewhat  lengthy  appendix  on  "Response  and  Cognition."  originally  pub- 
lished as  an  article  in  the  Jmimal  of  Philosophy,  Psychology  and  Scientific  Methods, 
VoL  xn.)  we  find  an  interesting?  statement  of  the  author's  own  position  as  a  behaviour- 
ist and  an  endeavour  to  show  the  relations  of  Freud's  psychology  to  this  position. 
Behaviour  or  "specific  response"  (we  are  given  to  understand)  arises  from  the 
interaction  of  reflexes  and  becomes  gradually  more  complex  as  the  integration  of  the 


Digitized  by 


Google 


Fiibllcatimis  Received  557 

reflexes  becomes  higher.  The  Freudian  "wish"  is  identical  with  specific  response 
and,  understood  in  this  way,  should  be  regarded  by  the  psychologist  as  the  ultimate 
mental  unit,  replacing  the  subjective  unit  of  sensation.  The  mere  introspective 
study  of  consciousness  is  of  no  assistance  in  the  understanding  of  conduct,  since 
"consciousness  is  not  a  substance  but  a  relation — the  relation  between  the  living 
organism  and  the  environment  to  which  it  specifically  responds."  To  understand 
behaviour  we  must  ask.  What  m  the  organism  doing  ?  When  we  obtain  an  answer 
to  this  question,  we  arrive  at  the  "wish"  which  underhes  the  actions  of  the 
organism.  In  all  this  the  author  has  only  made  a  very  superficial  use  of  Freud, 
and  is  indeed  for  the  most  part  more  closely  in  touch  with  Sherrington  and  (to  some 
extent)  with  Spencer  than  with  the  Viennese  psychologist. 

The  majority  of  readers  will  probably  derive  most  satisfaction  from  the  third 
portion  of  the  book,  comprising  Chapters  III.  and  IV.,  of  which  Chapter  III.  con- 
tains the  main  thesis  dealing  with  "The  Wish  in  Ethics."  Here,  as  to  some*extent 
in  the  earlier  part,  the  principal  conception  is  that  of  integration.  With  the  help 
of  a  number  of  interesting  and  entertaining  examples  it  is  shown  how  the  most 
moral  conduct,  in  situations  giving  rise  to  conflicts  of  an  ethical  nature,  is  achieved 
only  by  a  full  understanding  and  appreciation  of  the  nature  of  the  conflicting  ten- 
dencies and  by  the  integration  of  the  tendencies  which  is  thereby  made  possible. 
This  is  opposed  to  the  method  of  Repression  (or,  as  Prof.  Holt  calls  it.  Suppression) 
which  leads  to  dissociation,  prejudice,  one  sided  and  inharmonious  development 
and  greatly  increased  difficulty  in  bringing  about  a  satisfactory  adjustment  of  the 
individual  to  his  environment.  Freud*?  discoveries  obviously  lend  themselves 
to  ethical  interpretation  on  these  lines,  and  what  Prof.  Holt  has  to  say  on  the  subject 
combines  excellent  moral  teaching  with  sound  common  sense.  We  may  regret 
however  that  here,  as  in  the  first  section,  the  author's  treatment  remains 
throughout  at  a  relatively  superficial  level,  no  attempt  being  made  to  follow 
Freud  into  those  deeper  problems  of  human  personality  to  wWch  the  method  of 
psycho-analysis  has  opened  up  the  way.  There  is,  for  instance,  no  indication  of 
the  relative  importance  of  the  part  played  in  moral  conflicts  by  conscious  and  un- 
conscious tendencies  respectively,  though  the  distinction  between  conscious  and 
unconscious  motives  is,  we  should  have  thought,  of  primary  importance  for  any 
application  of  Freud's  psychology  to  ethics.  Again,  although  the  book  is  concerned 
to  a  considerable  extent  with  the  concept  of  moral  development,  there  is  nowhere 
any  appreciation  of  the  infantile  residua  which  Freud  has  shown  to  be  operative 
in  adiilt  mental  life;  nor  is  there  any  reference  to  the  processes  of  Displacement 
and  Sublimation,  which  are  surely  of  the  highest  importance  in  mental  and  moral 
growth.  Even  as  regards  the  purely  conscious  motives  of  which  account  is  taken. 
Prof.  Holt  probably  tends  to  over-emphasize  the  importance  of  the  intellectual 
and  to  undetvalue  that  of  the  affective  and  emotional  factors  concerned — a  course 
which  is  perhaps  the  more  surprising  after  the  emphasis  laid  upon  the  "wish"  and 
the  unimportant  rdle  attributed  to  conscious  thought  in  the  earUer  jjart  of  the  book. 
In  the  rather  undue  importance  which,  in  the  later  chapters,  would  seem  to  be 
attached  to  mere  knowledge,  we  may  perhaps  trace  the  influence  of  Breuer  and 
Freud's  "cathartic"  treatment  rather  than  that  of  the  subsequently  developed 
"psycho-analytic"  procedure. 

It  will  be  seen  that  the  present  study  is  very  far  from  presenting  a  full  account 
of  the  relations  of  Freud's  psychology  to  behaviourism  or  to  ethics.  Indeed  the 
relatively  modest  dimensions  of  the  book  indicate  that  it  has  in  view  no  such  ex- 
haustive treatment  of  its  subject.  In  spite  of  a  certain  narrowness  of  scope  however, 
the  book  will  repay  a  careful  study  by  revealing  many  avenues  of  interesting  thought 
and  speculation  and  will  undoubtedly  (and  deservedly)  be  read  with  pleasure  and 
profit  by  many  different  kinds  of  readers.  Its  main  thesis  on  the  ethical  side  is, 
moreover,  almost  certainly,  both  correct  and  of  very  considerable  importance. 

J.  C.  F. 

Mind,  No8.  100,  101,  102.     London :  Macmillan  &  Co.,  1916,  1917.     4«. 
The  Philosophical  Review,  Vol.  xxvi.  Nos.  1  and  2.    New  York :  Longmans, 
Green  &  Co.,  1917.     $3.00  per  annum. 
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Organic  to  Human:    Psychological 

and  Social 

By  HENRY  MAUDSLEY,   M.D.,  LL.D.,  FTR.C.P, 

8vo.    12s.  net. 

The  Bfiiish  Medical  Journal  :—'*  We  make  no  apology  for  expressing  the  views  of 
Dr  Maudsley  so  frequently  in  his  own  words,  for  it  is  generally  reconiised  that 
no  member  of  the  medical  profession  has  a  greater  mastery  of  tiie  Rngtiflfr 
language  nor  a  greater  lucidity  of  expression.  We  can  heartily  commend  this 
latest  work  of  Dr  Maudsley  to  the  careful  study  of  all  who  are  interested  in 
psychology  and  sociology." 

Naturt : — •'  We  welcome  this  vigorous  expression  of  a  distinguished  veteran's  con- 
victions in  regard  to  some  of  the  major  problems  of  evolution,  both  organic 
and  social." 
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The  British  Journal  of  Psychology  Monograph  Supplements,  No.  S. 

The  Research  described  in  this  Monograph  was  carried  out  under  the  auspices  of  the 
Psychological  Laboratory  of  University  College,  London,  during  1914  and  the  first  half  of  191 5. 
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